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addendum 
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ERRATA 

Pnge M8, lino 83, for “ 1864 ” read " 1869." 
oeo also pages 28 , 370. 
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LOUDON PUDMSBBD 73 Y IHS 11 AJB 81 *Y 8 fiTAlIOlWoaV CJffYiOE 

lo IM p rehAiod ill»oil]r from H M 8TA1IONURY OVYIOB Rt th follo^a > 

ADISTRU lIODgH KinOBWAT LOHDOK MTOB Ifio, QBOlMlB BTEMBT !BDM0D'Ran2 
York stibbt Makohebmh 1, et 4in>wtWB cuksckHt. OARbiw) 16 i)oifMii,D 
SquASB Wmt Bhlrabt o (brouult Roy JjookMlior 


flnteimiitional Days**^ 

Ihe logului issue of the blaue llefte whioh oftiitod the 
lesulU of the intei natioiiul days foi the Commission fOi the 
Exploiatjon of the TJppoi An inidci tho piesidonty of Huj^o 
Heigostll Dnecloi of the MotooiolcgRol Iiistituto of Stiftssbui^ 
was intoiiuptod by tho wui 

Aftei the nai Piofossoi V Ujoikues beoame piosldont, and 
ut tt mooting at Boigon in 1921 infceimitional ontoipiiao was 
loemnod and questions of units and othoi toolimoal matters 
waie discussed Slioitly aftoiwauls I loaiiiod by post thdfc I had 
been elected piesidont and in 1920 nith tlio matoiial for 1923 
ill hand a mooting was liuld Jii I ondun to sottlo details of foim 
WiUi tho geneious nasistanco ol a giaiib fiom the metobio 
logical ^eofcion of tho Timon T (5ocl<^siquo et Qdophysique Iiitol 
nationalp the piintod voliimo in foui paits was yjrbsonbbd at A 
meeting ut Loipaig in 1927 It inohided a list of sbatiobs tlnd 
data synopUc. piessuie ohnits of tho woild foi tho interndlional 
days 30 in all tables of data in the pieaoiibod form with unltB 

*£h‘gebni336 ler afrologt<ic}ien MesmiigntlQi l7ilci‘iiaiionalo Kmmmioii ffir 
di Brjfortiehwig der fi eien Almo<t})h/ire //rrAn 1030 1 7S4 )ip 

ion dem J*r&sidenlen Q k Mat J^f Dr 11 Il&rgeitdti 
Oofnpt«8 Mmdui lei joufa \nim\aiiomnv 1924 Ommii^ion 
flj la JuiHie alyna^hire jAwdon 1982 Mrenuire j ariic IQl flp 
rnidaga rdrtssia Car lea Doiiatime jHttHe 24 ^ 

UphtgramTna ] ^ 

\(762) 107/27 1 060 2/88 M * S Op 303 ^ ^ 




THE METEOlWLOtUOATj MAUAZINE. [Ecb. 10^3 

strongly ^ reminiscent of “ Dynamic Meteorology und Hydro¬ 
graphy”; and reproductions of entropy-temperature diugrumfl 
; of the soundings by balloon, which then received the name of 
tephigrnme. ^ The volume ^Yna placed on anlo at £2 per copy 
The Leipzig meeting authorised lui appeal for prouiises of 
* aubfioription tx) repeat the effort for tlio international days of 
^ 1924 at a price not oxcoodlng ^£3 per copy. Dr. Uergesell wus 
.reappointed president. The arrnngomentB for 1925 and beyond 
■were eutruBted to hie charge, 

'Tlib_inatorial for 1924 was made ready during 1928, but had 
to vflit for an arrangement about costs which was finally 
aolueved ns the result of n resolution of a mooting of the Com- 
iniasioh at Madrid In 1931 and facilitated by the adoption of 
a method of reproduction of typescript by photography, which 
18 specially economical when observations have to bo expressed 
m comphonted tables of figures in irregular rows and columns. 

in llio. meantime the President approached the problem from 
u similar standpoint and oomiuenced tlio issue of ” blaue Hefte ” 
for the international days of 1020. During 1929, ^30 and 
31, ho issued 784 pages of material in 18 parts, of 
wluoh one, namely, that for January 24th, 1920, ropro- 
seiits the data for a special inquiry, arranged by telegraph, 
into the features of a notable anticyclone. The others are for 
pul 14th-10th, A.iigust l7th-22nd, and Dscembbi* Ist-Slst, 
repveaeubmg the /'international monthfo'F that ' year. 

^ long table of 29' symbols, a 
the stations grouped into districts giving 

■ .geographical co-ordinates nnd time of ascent, conditions of 
^VCttthei; at ;the surface,' particulars of the Instruments and 
apparatus employed, of the greatest height reached and the 

a table of geopotential, of geo- 
' A* ^^P^^’Ature and relative humidity for isobario 

in 100 mb. stops from 1,000 mb., followed'by n table of 
humidity for stops of geodynamio 
height eOO, 1,000, 2,000 geodynamio motros, and so on; then 
ft ijpetition/f the same for geometrio heights of the same figure, 
,and a table of an indefinite number of steps of height with 
: poniling pressiira, temperature nnd humidity. ■ 

balloons, direction and velobity of the 
heights variously chosen. ' The method of 
ii)djoating ol6ud_ Observations and those at mountain stations 
ii6pd; bot be partioUlariised, 

■ The’ i^ue' for 1926, priced nt £3, has .been, followed by a 

covering 1,0B'4.pages in the same 
etyl6 .with., the satoe. price. . The data are, ehtivetV, numorioal : 
meanwhile' the vblume'for'(1924 lhas oppeftre'd^ priced ■ at £2'6a, 
per copy; 444 pages of tables in the same form as 1923 AvJth 
IJ pages of pressur^oharts for the 38j international days, of that 
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yoai Also with tho aul of a Hpouinl giant fiom tho Intin 
inntioiuvl MutouioUginil Oiguiusii.tioii tlioio ih a sopuiato paib of 
topUigiama foi tlio ustontH SupoipouGil thoionii 

Avhon tho iiif iimntit u iH availahlo uio diu^inins of the om 
nonoiilM of tho h)ij/tnitiil voUiity of tlio Inillofma in thou flight 
Ihoio in Homo diffoioin-o of ijnmon m Dm higliost moteoio 
logical cnoloa ahmd Dm lolativo iiiorita of dm^ianiH and 
mimoiiciil data foi lopiomnling tho noliiuvomonts of infcoi 
national offoit Some nio of opinion that aoioiitilln roahty (im 
only ho cxinofiuod in mimljoiH and with loduolifii to numlHUB 
tho oiigiiinl giapliK alumld Im iiiidoiHhoil to make thou bow to 
intoinnti Mini nuinnity OllmiB on Dm (iilitii^ if thoy ivialmd 
to aeo liow tliingH i\cio going in tho uppoi nil would aonnoi 
tiiin over twenty pngoa of duigiania tlian a hiiiuliod pages of 
numlioia which a pool onco called inouinfnl A woitl may Iw 
added m favom of that view ImcauHo tho numoilcal leaulta foi 
oaoh counfci7 aio gonoially given In dotalt In tho jmbhoatlons 
of the soYoral inatilutoa and tho gioat advantago of collooting 
tho woilds olwGi vatumH in ono volnnio ih that it oinphnalBes 
tho geographical aapool of Uio exploiation and inakoH It potaiblo 
to bung raoloomlogy googiapliy and chronology on tho Btago 
togothoi within sight of Die oiiiloua sbudont of woathof 

Somotimo it must bo loalisod Dint aftoi sixty yoaie of synoptic 
maps oBlonBibly fm aoa lovol anmo voibioal aoetions pamou 
laily along moridiana aio noccssaiy for innlcing an offootivo 
pictuie of tho atmosphoi i» fltiimtuio Dm voliiiiiLS of intoi 
national days glvo the matorial at piosont uvailulilo foi Ibal 
iiioal and |Miilmpfl Iho siiggosHon wlinli thoy whlapoi Ih that 
as a Hounding balloon woiha quite oicclltubly with a motooio 
giaph failing only foi lack of voutilaLion a molooi ogi aph 
might lie oariiod also liy an aoioplaim and tlmn Uio dally aoio 
piano fioin Dakar to Oran fiom Oian to PaiiR fiom Pails to 
I on don fiom London to Tooland fiom Icoland to Gloonlanci 
fiom Piooeland to loionto and fiom loionto to WaBhinglon 
and back would giVo ub aomo Intel osting information whlcfli 
would isolatod data of tho IntornatJonal 

dayB Ajlid tliatt mfch motor oai ailggoatod by tho Italian 
Offloio fiosagi aa a meblle oliseivatoiy asconts of hallon iondet 
btvight be ananpted at Bolpeied pointa along the air iouLob foi 
obtaining seotioiia Infltead of at dxod Btationa Tho metcwio 
logioaV Bxillpnnium would boeoipo vifllhle In tho bnokgiou^ of tha 

Y& llAriBa SflAW 
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r«quii-erl, for nnotllor puroow of 
!^f raintall Uolopr ifl iud.os a year ondT'thll 

‘'«'ivo,l from the worklnreheets for 

^iLflTf h.^1 ■" ■"“y I” «®umod to^havo “ 

looft i-nlifiKi ^ 1 ■ ^'0*' ooeane tho oharto aro far 

lenci he t'or'llT* f™'" Sueaa-work, 

lanco the iMiilts foi the oceans are given in ekoloton form only. 

aom I— rmioONTAan Aiikab with AnsuAr, nAinPAi.r, dhtwu™ 

oPBOIPIBD LlltITS. 

MOJu.: X0-20ii.. 20-40in. dO-OOi,,. OQ-iooin, 
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0«^h ai-^aa Lotw3<m certain Hmite foi 
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80'’I^; VU'Ich' hia^'iSnU^TiTi - Tietw^n 30° anrl 
jieavinb^ br'tho raiiifatl in fhft Am geiioral 

and li)°S Thn ofm . T I]'® region between 10°N 

nnu w n. iho storm beltDetween 60 ° nn8 onoM i 
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less than 30 iX a «ar 
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the general moderatenosa of the amoimte, except uoav the 
equator. 

The flgurot. for the land areas as a wliole hIiow that more than 
a quarter of the whole land surface lias a rainfall helow ton 
inches, and more than one-half has a rainfall below 20 inches, 
while only one-thirtieth oxcoods 100 inches. On tlio other hand 
leas than one-quarter of tho aoa surface receives loss than 
20 inches,, and as much as one-fourteenth exceeds 100 inches, 
though the latter figiiro aspooially is very (loubtfiil, The average 
annual depths of raiu over tho land and sea havo been computed 
as 20.0 inches and 40.G inohcs roapectivoly. 



LATITUDE DEORKES 

Em. 1, PhBOBNI'AOB AJIRASIAVITII HAINPATJ, SHf.OW 10 INORBB, 



latitude DEOnEcS. 


Jfm. 2.’ PaiHOKNTAOB AaUAS WITH RiUNFAU. AtJOVli 100 INOHRS. 

Tile incidence of rainfall'below ten inches in different latitude 
is shown graphically in Fig. 1, tho full lino representing tho 
poroeiitago i>f land areas aild the broken line that of the world ag 
a whole. Apart from the i)olar regions which probably every¬ 
where receive loss tlian ten indies, there are two main zones of 
light rainfall, over the laud between 15® and 30°N. and 
lietweon 20® and 35®S. The second maximum in the southern 
liomiHiihere, liotwoon 40° and 50°S., roprosonts only the nai-row 
dry area of Patagonia previously roforrod to. The broken lino, 
representing percentage areas over the world as a whole, allows 
osaentially the same foatnvus, except that the Patagonian maxi¬ 
mum almost entirely disappears and the southern dry area is 
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es:tend mainly from 10^* to 30°S., almost syimnotrical 
northern homlflphere. The Booondary maximum 
in -QO K. represents mainly the great doaorte of Mongolia and 
lurkestnn, while the dip iu 36‘»-40°N. is duo largely to tho 

monsoon rains of Asia. 

allows the _ porcontage ai-eas with rainfall above 
lUU luoiies, and is ohiolly remarkable for the groat equatorial 
niaiimum on both emrvos. In 0“-5°S. the areas reach 20 per 
cent, for the land and 25 per cent, for the whole world. The 
secondary ^maximum about 50°N. is due to the heavy rainfall 
in 6 oi h. Atlantic in this stormy latitude, while the sooendary 
maxiinuin in land areas about 50°S, roaults mainly from tho 
heavy rainfall along tho coastal ranges of Chilo. 

^During tho process of caloulation figures were obtained for 
the avorago rainfall of the British Isles in each degree of lati- 
tude, which have some interest, and these are given in table II. 
iho most noteworthy points shown by this table are tho pro- 
nounood maximum botwoon CO” and SV^N., which incUido most 
KDOV? H^elilftnds, and the minimum between 52° and 

and^Waiod covers the widest and flattest part of England 

TADiiB II— ^AvnnAGM RainpaisP Off THU Buttibh Isi-mb in EAon 
DnonHE OP Latitudh, 

6a^B7* B7"-60° 65“-64® 64“-63“ 68“-62“ 62“-fil“ 6l“-60“ 

m. in. In. ' • 

Ghat , 4 V,C 55.6 61 , 4 . 

' ■; V;'x ^ i ^ :i X 

Iro|i[ln(i ^ - ■■ ■ 


in 

ill. 

ill. 

ill. 

4S;3 

48.6 ■ 

84.7 

82.8 

46.C 

44.8 

40.7 

43.0 


In. 

34.1 


hi, 

40.2 


02.0 

C. E. P. Brooks. 
Tiiurbsa M. Hunt. 


OFFIGlAt PUBUCATIONS 

Xho following publioatiOns have recently been issued ‘— 
GhOphybioai. Mbmoirb No. 56. Som^ upper^ir observations 
ffoppt,. By S. .P. Peters, B.So., A.Iuat.P. 
Uwlng the-ihoreoslng importance of lower Egypt as a 

hddition to;,our limitsd know- 
Wpr conditions in the up§r' afr of* this region 

important contribution to 
fJ/ew/.^yMoh;records and 
a.pott^blo aeries of observations mado:an',l&26|hpd 1926 
a^nte/rom the Ro:^ab^4iii.tFdro6 aoro- 

(wcent^' tier-.'4fiy 'Wero' made ,on 
ata thirty diiys, ofvi;o 700 Q:::^^t;;W.,a' voa^lt, of 

which ,ooimi:do|:^blp,;.rnfligbt;'intO;.yK^^ ,ln, 
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tl\o uppei ail dining the couise qf a day is provided It 
appeal B that above a height of about S 000 foot there is noimally 
leiV little diuiiml change of tempoiatuie thougfh at the auifaco 
the tempeiatuie may not uncommonly laugo thiough os much as 

aO'^F in the comae of 12 houia 
The though mainly couceiuod with tempeiatuie con 

ditioiiB, also includes lofeionccs to allied aspects of the aero 
of lowei Egypt as foi example tllie diuinal vaiiation of winas 
in the flee an ha 7 inoss and biimpinesa It should bo of 
to all aiiatois and meteoiologists who are concoinod with this 


legion 

aEOPiiVBiOAi AIbuoirs No 57 Ohseivahons of smoke pai Holes 

and cond67isaiwn nuclei at 7ic« Ohservalo^y by 11 

Wiight M A , I 1 

Since the beginning of 1928 obfloivations have bwn made at 
Kew Obseivatoiy of the nurabei of smoke pnitiolos and the 
numboi of condensation nuclei which aio present in the Air 
In this publication the obseivations foi thieo yoais aie disoussod 
with special lefeience to then vaiiations with changes in the 
meteorological elements In the wlntei months 
number qf smoke paitiqles in a cubic gentimotie of an is 1 30/ 
while in summer the aveiage is only 180 In *^4^00 

densation nuclei the oontiost is less maiked theie being da uuu 
pel cubic centlmetic in wiiitei and 20 000 in sti^oi Easterly 
winds fiom London bring smoke par tides to Kow Observatory 
in gloat numbers and light winds fiom any direction lead to 
exc^ive ooncentiations While oasteily winds aio al^ asso 
elated with large nun^is of nuclei the distinction with wind 
dii'eotion is not so marked as in the case of smoke particles 
Smoko particles aie pioducod by the combustion of ^ 

Industnol fuinaces and by the domoatio flie the loittei apparently 
being the most fiuitful souice while nuclei oiigmate in the 
combustion of coal and of gas 


Discussions at the Meteorological Office 

The subjects for discussion foi the next two meetings are — 
rebniary 27th, 1933 —(a) rUe relationship of ohmalio aittf 
aedoovcal factors to iTie position of sod clay md tnc 
(hstiihuHon of soil types By C 

Pioo R See B 107 1930 pp 130) (h) Analysat of 

agncidmal yield Pait IV Water table Pioiienimts on d 

ByW L M. (London PhU T.«w 

R Soc B 221 1932 pp 836 76) Open r—Bi B A; 

, K6®n * . 

*Tho dlaoMMion of theso papora ImBlMon postponed ftom Jirnusny^Wth pMln» 
to the nineas of Dr Kean | * ^ 
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Royal Meteorological Society 

Thd Aniiufxl Gonei’al Meeting of this Society wac hold on Wodrioa 
s“\eSSn Mi- ^oubo, 49, Cromwell Uoad, 

The Itejjort of Council for 1932 was road and adontod and 

is awarded biennially for the moat 
contributed to tho Society during the 
jiieviouB five years, was presented to Mr. D. Brunt M A 

.vas^X^dTnd'ti^f'lr’^^"^ hif Address 

S n o Papofs were road:-. 

‘ ^hfe^vafAm iri’flsJT" T 

Tlio roinaf ' ^-1 1^30, a«<f oompartson tijWi Oxford 

In ..,z: 

n most months, tho inorease amounting to from 1° to l-Roir^ i.. 

le-pi oont in Febru^^Tlrt, ^nd 

occurred AtPo^IV? o^»ng6s of temperature have 

- -f >■« indreLdty 13 ‘Sb Tnt. “' 

tK* ■khangos°ofZuh!h?ni”arid°'^’'l°?‘\/periods shows that 
*ri«ine?s7y 4“e ‘' lla? ' W5,P<^rossivo, but, 

The pnpor deal, ^riih the variations in the'^ei'id'ameaiis „f 
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monthly and annual lainfall and m the ninnboi of lain days 
as jooorded at Yoik Whilo some of the changes bi ought out in 
this papoi aie also appaiont fiom tho tables end diagiams in 
olud^ in Ml Bilham s papoi tho piosont papoi oonsidois a 
much longoi lainfall leooid than tho pievious paper 
LUG Dines M A >—Mean values oj the relative hmnxdiiy at 
dxffeieni heights tn the aimos^iheie ovei Fngland 
Tables aro given, of moan values of tho lolativo humidity in 
tho tropoapheio ovei Lngland up to a hoight of 8 kilomotios 
The figuioa have boon derived fioin obsoivations made with hen 
hygiogieplia and then limitations aio stated An ozaminntion 
of 10001 da obtained within the stiatospheio leads to tho eon 
oluBion that tho lelativo humidity in that logion vaiios con 
sidoiably as botwoon diffoiont days, and that its moan value is 
of the ordpr of 70 pei cont with lespoot to loe 

(toueeponbence 

To the Editor Tlxe Meteorological Uagasine 


Ml 


blue 
colour of 


The Colour of Moonlight 

Bilham'fi physiological explanation of the appaiont 
ooloui of the night sky as a contrast with the yellow Colo 
aitifioial liglit in the Meteoi ological Magatme for December no 
doubt accounts foi pait of the phenomena but it does not seem 
to mo to bo comploto 1 think selective scatbeiing must also 
play some pait as in tho blue of tho day sky 
The atieets of London contain a laigo numboi of poweiful 
aitifloial lights On my nightly jouinoy thiou^ London I 
have at a few points such as Ballinm an elevated view across 
the housetops, but I cannot actually see any poweiful ligiits 
On hazy nights the an above theso points appears to have a 
bluish tingo which I think is paitly lenl and which can bo 
accounted foi on physical giounds 
Artificial lights in a street of tall houses Qiave (Spino iCsem 
blanoe to Ughts in a lefiootor the main ooutse of the light Ip 
upv^ards The light shining upwaid into the hdzo is 
lefieoted paitly soatteied and paitly allowed to pass Except 
in the case of a fog or dense low oloud however, tJhe particles 
aie smallj and the amount of light direotly reneoted is ooim- 
paratlvely small Op the other hand the proportiop of 
soat^ring is laige but the important point is that the soajitprlng 
is g|re{tter in the waVe-tengths—thatl i^ fthe h^ud end sT 

the speotrum-vithah lengths—^the redf epd 

tiie tootjlumS tw ,P5!e/1o3jked at hbrizontally 

bluisH butj sbiuf ^tlhe halS^ pot tb6 puhe blue ' 
because thc’^Kasie-'/papwqlop iK* larger than | the ijfir i, 
which tho sky bli,ler4l^ attribpttfd^ land^ sO thtnSC^tfiep 
diffeient wate lefigths ifi ICsS u^^UabthaU ip ole(^^ 
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IMie night sky of London iii fact reprodnoos in orudo form n 
beautiful experiment by Tyndall, in which a Iwnni of oloctido 
light was passed the length of a tube containing a cloud of lino 
particles. Viewed from the aide, the tube shoiio with a bhio 
light, which was purer the smaller the particles. 

If it were not for this selective scattering, ■ tlio linzy night air 
would obviously appoar of tbo same colour as the artilloial 
■ illumination, I.C., yellowish. This may explain why a denso 
London night fog, which rofleets or Gcattors the wholo of the 
artificial light, appoars yellow. I do not think tHio fog ])artich)K 
themselves have a noticeable yellow tinge. 

^ C. E, P. Ruookh. 

In reply to Mr. Biifiam, I wish to state that I observed the biiio 
sky on Hampstead Heath about 9.30 p.m. on Ootobor l7tb, an' 
hour which at that period of the year should bo too lato for’any 
eHeots of lingering* daylight, Moroovor, tbo ontiro night was 
very bright and windy, and I have littio doubt tbnt tho blue 
tmt persirted right through tho night. In contrast, the sky mi 
the following evening, ns observed in tho saino locality ai tbo 
same time, was normal, the weather being just as Tino and tbrt 

moon having risen only 25 minutes lator. 

In the letter to The Times, as quoted by Hr. Simpson, 1 
implied, or meant to imply. In saying that tlio night sky ia 
ordinarily without colour, that it is without conspicuous colour. 
M a matter of fact, the normal moonlit sky appears to lio a very 
dark blue ra^er than black. I recently questioned a boy scout 
who happened to be walking with rao late one evening wliah ho 

^ Cases of couepicuous blueness like that of October 17lb oomn* 
intervals and ai‘o obviously connected wltli 
raeteorologiwl conditions. I have not studiod tho optics of ibo 

^ nclvance any oxplnnatioU, but 

It not appear to me • vei-y remnrkablo that the night sky 
should m hue and briglitnoss. After all the dayliidit blue 

quality or intensity I It is^greatly 
1 the country aw J 

U, ParhmnttU mil, mrnjvUad.A^ ir. 3 . ' ■ 

A ** Perfect ” tunar Halo 

ftTcei Boven. my attention was nt once attrnctod bv' a Hlvikiii.r 
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darkness ringed in by a brilliant Avbito Imlo, under 2° in Avidth. 
ThQ inner edge Was oxooodingly slmrp, bub after it shaded oh 
gradually, .ending to the oast by AUlobaran. 

The, Avholo'sky Boeiuod hazy and yob the illin must have been 
thin and presumably voi'y hoinogoneeus. For Vega, although 
so low juab Avost of nortli shono little leas dimly than Aldebara]\. 
Light fleecy olouds obscured the stars hero and there. There 
had been little ohango by 7.30, bub on coming iiAvay at 8,45 
the film had gone and stars Avero bright in rifts Iwtweon atrotclicH 
of floeoy clouds. 'J'he.so moved only slowly, suggesting high 
altitude, 

J. Edmund C[,Anic. 

Street^ SomerseL February 3n^, 1$>33. 

Conical Hailstones 

During a shower of soft hail which occurred in tho ovoning of 
January ITtli Iwtwcon 21h. 40m. and 22h., 1 obsorvod tho liail to 
bo of a peculiar conical shapo Avith round base, Avhich I consider 
to 1)0 rather unusual. Many of tlio smaller granules Avoro round 
in shape as commonly observed; The oojiioal ones AVoro fully a 
quarter of an inch in length and breadth and Avero opa<{U6, 
AVhitp and ,relatively soft on tho outside, becoming more solid 
pAsido. On tho inorning of the 18th tho soft, hail Avns still 
but hml become quite solid. Tho air temperature (in 
Stovonaon scroon) at tho time of tho shower Avas 33 degrees. Tho 
surface Avind was easterly, 2 m.p.li., Avhilo tho cloud from Avliich 
the hail fell Avas moving from tho WSW. In addition to tho 
above, other unusual features for this time of year Avero the 
mountainous banks of cumulus and cumulo-nimbus clouds Avliioli 
occurred during tho morning; somo well-developed “ anvils of 
” false cirrus ” were also obsorvod, Avhilo thunder and lightning 
occurred to the south-west at llOh. and again at 19h. 09in, to the 
south-east. At 19h. 09m. the lightning Avas very vivid. ITall 
of tho ordinary transparent form'(small in size), sleet, and suoav 
also fwcurrod during the day, with frost morning and evening, 
timt in the morning l)oing shai'p, on tho grass. Tho Avind Avns 
light, and variable in direction all day and frequently: falling 
calm, 

A. E. .Moon,, 

Olive Avenue, CUvfi FaU, jrasliniis, Jimitrtjv/lOfA, 1088. 

NOTES AND QUERIES 

The Colour of Moonlight . ' 

Roforring to tlio. corrospondonce on this subject in tho Meieoi'o- 
logical Uagazinct Vi'oi. A. Scluuauss, Director of the Bayer. 
Landcswettorwfli'to, .Munich, lias called attention to a recent 
paper by W-, M. Cohn,* Avho auggosts that tho blue , of the sky 

^EloktrononboinbaHlomoHt ala Faktoi- bol ntmosphllviaobon ISreohoimmBoii. 
Jhiir. Qeophysik. heipzig, 87, 1082, pp. 108-223. 
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may ^ partly due to the bombardmont of bho iippor atmosohere 
by onthodo.raya from the aun. The fluor(«cent blue iS 
duced by oathode rays in nearly oxhauetod tubes is woll^nown 
ond Cohn argues that the same phenomenon ocoiira in the hidieafc 
air. at Koasurea'of about one ten-thouaandth of a m llimS 
He wnsidorslhat this light ie oxoiled by electrons omTttonmn 
frtllrt "'bicb strike all parts of the atmosphere, some of thorn 
following curved paths which bring them Into the lUghUiS 

ttiAon 1.0 regards the iluoresconce excited bv 

heso lays M forming an appreciable part of the blue of the ilav 

ofThTS *i'. , ?'!“ *y; (i) that the marimuin noSation 

™ P«‘' "■’■ilo Eayleigl 's irall. 

mown aleoiy of soattoring by air molecules requi,os®lmTci„ 

polarisation deoroasoa with inoixiasing nltitudo, indiontinir tliat 
iWoMos.*™' «' anpolarisod fluorosoent®ligl,t 

»' tl'o night sky, esnoolollv 

hfs “ ‘!“P <•<>“ not s^to 

i mPP''"“ *'“> '“»»« is not shininc, but ho 

mneo oioited 'it“ P"‘T 5 ' i'lnminatlon to Auwos- 

Cohn*..«'S °/ ‘’'"“‘■■'’"‘n horabardmont put forward by W M 

to em«k‘^?L^h II^o it is Jumci» 

CO lemaik that the measured light of the moonlesa nir^hf i»Trv 

rhA^fstrong as can bo accounted for bv 
Starlight, is far below the throahold of eolouJ 
it is uAArr yellowish. Lord Rayleigh* desoribea ' 

watt illuminated by a hn^ 

^ at normal inoandesconOe, while J. Dufayt found it 

n. I«„g„.y . ToyJ^^Evidonc. foy very atyong 

were "olaa^^fmmTJ* r^TT^dm liS 
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diameter, nnd wore filled with hydrogen. On being released 
they were borne away in a south-westerly direction and con¬ 
tinued to rise until out of sight. Up to December 7th n'evon 
had ^en returned : two from Dublin, two from County Llmoricki 
two from Franco and five from England; a few more were found 
later. 

One in particular was stated to have been found that night 
at 7.30 p.m.^ near Ashford, Kent, and was posted to ua on the 
luosday, being delivered here on Wednesday morning. This 
appears to us to be almost phenomenal—that a balloon should 
travel first in a south-westerly dirootion and bo found four hours 
later at a point some 300 miles south-east of its starting point. 
Is there any record of a similar ooourrence? 

On the next day at about 11 a.m. another balloon was found 
^^shford; one was found near Caen, Normandy, at 
a.m,, another on the sea 10 Km. north of Diopno by a 
traivler captain. Other balloons were found ns follows:— 
Bimwell, Norwich, 11 a.m. Tuesday, November Ihth; 
Southminster Marshes, Essex, 10.30 a.m-. Tuesday, 15th; 

. Felaham, Bury St. Edmunds, Saturday, 26th. 

The various direotions are no doubt accounted for by varying 
directions of winds at various heights—^tho day was very dull, 
there being heavy clouds, bub it was not raining." 

Mr. J. Strove!', of Forgo Row, Wostwoll, near Ashford, has 
liccn so good as to Confirm tho report that it was at 7 or 7 30 
on Monday night that ho found tlio balloon mentioned in Mr. 
Bovan’s letter. Mr. Strover says that tho balloon was still filled 
with gas. Moreover, Mr. Bovan assures me that there was no 
possibility of any of the balloons being released earlier than 
the Monday afternoon, os the hydrogen cylinder was not obtained 
until the Monday morning. 

On November 14th the gentle current from NE. in the lower 
atmosphere was general over Ireland. There is paotloally no 
motoorologioal evidence with regard to movements at higher 
levels. It is remarkable that just the one balloon Should have 
ascended so far as to get into the powerful NW. wind which, 
it would appear, must have been blowing at about 100 m.p.h. 

F, J. W. Whipple. 


Meleorological Conditions during the World’s Altitude 
Record Flight for heavier'<thaii«'air Aircraft 

On September 16th, 1932, the record height of 43,976 feet 
was attained by n Vickers’ "Vespa" aeroplane fitted with a 
Bristol " Pegasus " S.III engine, and piloted by Flight-Lieut. 
0. P. Uwins, Chief Tost Pilot of the Bristol Aeroplane Company. 
The aeroplane had been specially adjusted for tho flight and 
several preHminnry teste wore made before tho actual record 
was established. 
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: During the teat climbs and on the record flight the ;Ktrato- 
Sphore was penetrated and the notes mode by tho pilot regard¬ 
ing weather conditions and the temperatures rijcorded elJor 
Mveral points of interest. .■ jUr temper a tiires wore obtained 
^frdm a etriit thermometer (nitrogen nilod) roading to r{l5°C. 
I'ha following notes and table of observations aro oxtrnotod from 
the report supplied by the Bristol Aoroplane Company;—; ; 
"The weather during aU the fliglits was fairly clear, but 
on the last flight tile sjcy was, covered by brokon oloud at 
^ 2,00b feet. - The following observations woro mado :— 

. . fempe/'atwre.—4b' tmnperature genorally foil until a miiii- 
iniun was reached, in the neighbourhood of 35,000 feet. On 
the actual record climb tlie tompornturo at tbi« height was 
•. —60°C., while the temperature at 44,000 foot was —r)C°C. , Thu 
. temperature betn-een these heights was steady ivt —r)5°G. 

On one climb a, teinpornturo of —r)8°C. was recorded • at 
38,000 feet, while the lowest tompornturo rocordod in all tho 
climbs was a-()3“C. . ■ , r . ' ■ , 

'It is of interest fo observe that a slight, rovorHnl of' tem¬ 
perature was recorded on three occasions at a height of 40,000- 
... 43,000 fooC ' . .V. .. , ‘ - ^ . ' 

On iJie test climb made on Soplembor 7tli, 1932, tho mini¬ 
mum temperature ^recorded was r-62“C, at 35,000 foot,: above 
which 0 steady rise in temperature ooourred until at 41,600 
feet it stood at -4C‘^G. This reversal was verified diiring tlie 
.. .descent, :.. . ', ■ ■ . > 

. 0/oK^fs.-—Clouds were eiporieiicod up to 35,000 feet. 

-Bumps were experionced at various’ height^,’ Tho 
;/most noticeable were on tho final teat when fairly rough air 
_ ivos .encountered at 44,000 foot. - . . 

(x'mera/.—Conditions at. height were gonoraUy good, ] Risi¬ 
bility was excellent, and the only discomfort wns exp^ripneod 
. when, olimbing towards the sun. This was oxtronmly bi’ight 
and made all ihstruments very difllcult to ropd, ’ 

Coloured glassy, or eomo foi'jn of oyo'-shnrle should prove 
helpful when flying at these heights.” 

Height ■ - "Ti^e. 

■ ^Fest, Min. Sec.' 

o.c. ' ■... _ _ _ 

-10,000 .... . "■ 9 00 
15,000 ' . ..... „ , 

20,000 r ■ 34 46 

• 26,000 . .... ■ 35. 00 : ■ 

30,000... ■; . .. .45 0,0 

36,000 ■ , • 67 'OO .' ‘ 

r.,; 40,000 •, ; ' ..^2- 00 

' <i3,600. , , ; qq , ob' 

43,600 103 ' 00 ... . • ; -uo 

The flight was made when a bolt of high pressure extended 


Air Tmipcmiure 
°G, 

IS 

9: 

-14 

.. ' -20 . 
-3? ■ 

- 6.6 . 

- -56;.'- 

-60 
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ftorosa the Britieli Islos connecting nnUoyclonos conti-od over 
BOiithem Germany arid the oaetorji Atlantio, Trio wind civcula- 
tion over trie British Isles was nssociatod esaontially with the 
former of those two antioyolones, trio surface wind in southorn 
England being mainly light, oastorly and veering witli hoight to 
between S. and SE. at 10,000 foot with little change of speed. 
In the upper air trie temperatures at all levels were above trio 
Soptombor normal, tho excess decroasing from 9'^C. at 10,000 feet 
to 5°C. at 20,000 foot and to 2°C. at 30,000 feet. Observations 
made at Duxford on September 10th and tho two preceding days 
indicated that tho air was slowly descending, as shown by the 
rise of temperature and docroaso of relative humidity in-the 

middle levels. ^ ■ ! 

Tile report of clouds uj) to 35,000. feet is of interost, ill that 
synoptic I'oportirig stations near to Bristol inuko no roforonco 
to cirrus clouds on this day. This nuvy bo acoidorital owing to 
tho cloud not being observed at tho tiirio of observation or because 
of the cloud being too thin to bo obsorvod tbrougii the bazo layer. 

The bumpiness at 44,000 foot is ratlior roinarkablo in view of 
the notes regarding tho oonstaiioy of air tomporaturo botwoon 
36,000 foot and the maximum hoight reached. On another 
occiiaion a local, very bumpy patch ivaa oncountorod at about 
43,000 foot. This patch was above a big cloud of the onmiilo- 
nimbus typo. After passing through this patch, tho^ air was 
agaiii quite steady. This may foi'in a srnall ])icco of ovidouco in 
8U]>|)ort of tho view that convection and doud formation aro 
possible in tho stratosjriiovo. ■ q ij 


Recent Meteorological Work in India 

Tho arrival of a hatch of thirtoon numbers in thd i^cienhfio 
iVofcs of trio India. Mctoorologioal Dopartmqnt provides striking 
ovidonce of trio activity of trio staff, an activity .triiib has in tho 
last four years jivoducod 4? of trioso Notos and 7 of tho larpor 
scries of Moraoirs, as well as sovoval papers in the Philoso^ihioal 
y/vt/iiflc/iows of the Royaf .Hocicty.iKWfX in trio ziiv Vhysih 

dev frcien Atmosphere. 

Tho Indian dopartinent was started .in 1875, so that tlio 
numlMir of those who remomlMir II. F. Blandford, its arilo 
founder, is oxtronioly small. But of tho. tiroloBs energy and 
heroic dovotion .to duty of his succoasor Eliot tho roviowor has 
vivid roGollcclions. Eliot worked twelve riours or more every 
day of tho wcok, and spent tlio greater part of his last yoars of 
olllco in organising and ehocking tho caloulatlon of ivorinals, 
himsolf oori’ioctirig tho proofs, lii order that .when ho handed 
over )uH duties, tho know lodge of tho history of trio 180 nbaorva- 
torios, wliidi.rio alorio posseBSod,. should liri .utilihod to trio. full. 
Ho would Hometimes spoak with longing of trio future years whon 
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tUe Direotor would have a trained aoientifio staff and facilities 
for research; and .material oxtension along those lines was 
obtained by him shortly before his I'otiromont. 

The first of the present group of papers (Vol, III, No. 18) 
by K. R. Ramanathan and A. A. Naraynnn Ivor, i’a a studr 
of n tropical storm and finds in it a warm front in aomo rospoote 
similar to that found in Europoan deprossions. But the fall of 
pressure was alight and the sea data eoanty. In tlio soponfl 
(in, tt9), by V. N. Ghosh, aro given the monthly diatribwtions 
of air density at M.S.L, over India; and in tho third (III 27) 
by B. N. Desai, we have a olassificatiou of tho conditions that 
produced thunderstorms at Poona in 1930. 

It is particulaidy pleasing to the roviowor to boo tivo nanoi-H 
(III, 29, and IV, 38), by V. Doraiswamy lyor, who in his oarlior 
years of routine work in l^o department had littlo chance of 
research. His first^paper is a study of tho very destructivo 
Bengal cyclone of September, 1919, and in tlie second it is 
shown thot the monsoon rainfall of Siam, excluding a portion 
of the Maloy peninsula, varies in oloae relntionBhip with tho 
monsooh rainfall of north-west India and can lio forecast with 
a correlation coefficient of 0.81. Tlie paralloliam with north 
west India is curious, for Burma has a marked nogntivo relation¬ 
ship with the. southern osoillation and China is independent 

_ In addition to the joi^nt poper (HI. 18) already noticed. 
K. R Ramanathan contributes a papor (III, 30) on the struoturo 
sea breeze which sets in at Poona on many evehings 

^bt ball!^nr''H ‘'f ^tses si^oial obBervitions with 

pilot balloons He also has n second joint paper (IV, 34) with 

in which pre-monsoon storma in tho Bay of 
Bengal aie compared with winter storms in tlio Bay* in tho 
former^ warm diy land air ascends over cooler, dn^per eea 
air, while in the latter the moister air la the warmer ^ Those 

win foreseeing at certain timoa whether a storm 

move north-west or north-east. In Note IV, 31 S K 

JoshT^'lnt-*'' with S. C. Olmttorjoo and P P 

Jo8hi, continu«a his examination of lunar atmoaphorio tides' 
«h 0 TOg that at Kodaikanal at 7.088 foot aboyo La ievol tho 

doriyod fS f'>™o««ting fl,at oaa d. 

s snl l a . didoionco hotwdon Simla at 

Sis L dUtant at 373 m. 

than had studied l^^d long boon used, and Ramana- 

d.e data Of hln atatioaa 



li’eb- 10381 'J-’HE METE01l0J40(iICAE MAGAZINE. 


17 


toj'i^poratuii’o in the free uir^ and it- wub doairuble to uacortain 
how ordinary daily obeorvntione at Simla and Ambiila 

could bo relied upon in foreonsting. Tihe verdict ia doflnito 
ixixd snlisfnctory. 

■V"- V. Solioni providoa in IV, 33, uu in to resting appliontioii 
evp I^^oi'mnnd’s wot-bulb tlieory to show that the Calcutta tbmidor- 
Btoi'i'Ti*’! Ufiimlly nor’wostors, are not duo nioroly to lioat, for tlio 
hiilb falls vory nearly as mucli as tho dry, and in 95 por 
ceiit of tho atorins there is a docroaso of absolute humidity; 
thoy rtre duo to tlio over-running of warm, moist air from tho 
l3a.V hy cold, dry air from north India. Tho next paper, IV, 35, 
is i>y Chattorjeo, who was trained by Field to take ohurgo of 
iippoi’-nir Avork nt Agra. It gives an iinprovod method of 
soiaiiding Avith an ingenious solf-deflating balloon that is tiiirnod 
vipaicle doAvn at 3 Km. and empties tho hydrogon from its open 
month ; the meteorograph has a doublo tomporature-grid Avith 
u jiaore open soalo than tho Dines instrument. In association 
with I*. M, Noogi, Chattorjeo dosoribes in IV, 30, tAvo irigonioun 
cojTti'i^'ances for lifting tho pons o(! tilie recording plate of tho 
motoorogroph before it reaches tlio ground so as to avoid tho 
hlxTl'l’ iiAg of tho loAvdr portion of tho trace. 

Tho last paper (IV, 37), by S. R. -Savuii’, oxaininos tlio 
roviowor's method of seasonal forecasting. His original formula 
of 1 DCS Avas for India as a Avhole, and in 1624 he dovolopod a 
nxoi'o nmbitious schomo of forcffliadewing tho Avintor prcoipita- 
tioAi of north-Avost India and tho rainfnll of tho Poninsivla and 
of iiovth-AA'ost India, both for June to Soptomlior and for August 
u,i\cl Soptombor, For tho monsoon rainfall of north-onsb India 
littio Buccoss Avas claimed, and inasmuch as aubsoquont theory 
hnn wlioAvn that a forecast Avith a 4: X ohaiico of success ooiild 
only Iiavo liooii made for this region once in six years, its 
foi'iAiuln may bo definitely set aside, Tho liiolusioii of Ixitwooii 
BIX and ten more years and the use of a statistical expression 
woi’ltocl out by Fialior in 1028 has enabled Savur to apply an 
offooti VO criticism. In his A^crdict ho says :—" It is not a littio 
surprising that only aovoii out of 28 factors have boon found by 
this sbringent tost likely to bocomo insignificant in tho long 
rvin ; and it may bo noted that for fho monsoon forooQsts of 
tlio l^eiiinsula and north-Avest India the corresponding stntomont 
would bo throe out of 32. 

Tho general impression loft hy tlieso Soicntifio Notes is one of 
HfL tisf nctioii duo to their objootive olmraotor. In tho early days 
1 ) 0 til of Homo departments and some individuals, thoro is a ton- 
donoy towards an overdue use of intuition and a oonaoquout 
Inolc of fibre; an over-hasty rushing into print is not imknoAvn, 
Blit here a series of problems covering a wide range havo been 
etiidiod and tho department is to ho oongratulatod on the dofinilo- 
noK« of tho results that have lieon ronohod. 


G. T. Wat-khu. 
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The loweit.recorded Barometric Pressures at mean sea level 

On January 3i-d, 1933j duririg tlie passage of a deep deprogsioh 
from south to north across Iceland, the pressure at Boykjavik 
at 7h. fell to 927‘2 mb,, and earlior in the morning the rondiiiff 
was probably still lower. This is among tho lowest bAromotor 
readings recorded at sea level in toniporato rogiona, Obhor 
records are:— 

.92B'B mb..at Ochtertyre, Perthshire, January 26th, 1884. 

926'5 mb. on H.M.S. Tarija in the Atlantic, 5l°3']Sr 
i3°69'W. oh February 5th, 1870. ’’ 

'927*2 mb. at Belfast on Bocomber 8th, 1886. 

927*9 mb, on s.s. Wtsipool in the Atlantic, on Deoembor 4th 
\ . 1939. . . ’ 

Much lower pressures have been reeordod from time to time 
ih tropical oyclonea. By far tho lowest known is a reading of 
886*8 rnb, (26-I18B in.) on August 18th, 1927, on tho Dutch 
stean^ip iSapigra;a in, the Pacific, 400 miles east of Luzon 
(Philippine). ' I’lhis phenombhnl reading was quoted' in NaUi/)'e 
for August lath, 1928, p. 2B1. A .barograph wna on board, 
but the pen passed off tho chart, and readings, wore made with 
a mercurial barometer ; the lowest rending was cheokod by several 
persons.' Other low roadings are 916*7 mb, on board a ship 
near Grand Turk Ifllahd on Soptombor 27t(li, 1880, and 918*9 
mb, at Point. Lighthouse, Orissa, Bengal, on September 
22nd,. 188B'. 

It is possible dint still lo\?Gr prosaures exist in the funnel 
clouds of tornadoes, though no actual records exist. As is 
:weU known, when a tornado passes over a building, the differ¬ 
ence between the pressurp of the air inside the rooms and that 
outside sometimes oAuaes the walls to bo burst outward or the 
Voof to. be lifted off, but tho forces wliich would bo sot up by n 
sudden drop of-pressure by even 100 mb. would probably bo 
more than sufficient to account-for all tlio observed damage of 
this nature. ' . 


The diurnal Variation of Temperature in St. Helena 

The island of St., Helena occupies a position in the South 
Atlantic Ocean wliidh from a meteorological point of view is of 

gieat importance and interest. Its length is only about eleven 
imles and its Avldth * approximately ’ seven miles, bo that tho 
climate is almost purely ocennio, and it lies in tho path of the 

south-east trade winds. ■- 

■ ’Gate, near St. Matthew^s vicarage, 

in the centre of-the-island,*at a height, of rahout 1,900 feet above 
M.h.l,,. In 1926 a; bimetallio thermograph -was installed' and 
was trprking; intermittently until 'Septombar,:. 1030. Despite 

many bieaks in the records there :are .sufficient'observations in 
a peiiod t(y warrant an attempt to exhibit tho diurnal vnria- 
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tioii of tompoi'iituro at this Station. 

The values from which lilie curves in the accompanying 
diagrum are constructed were road from the autographic curves 
and cor rooted by eye observations taken at 6h. 30m.. It will be 
soon that tlio maximum temperatures occur nt the end of the 
soutihorii summer and the minima at the conclusion of the 
southern winter. 



.>. SEASONAL MEANS AT HUTT'S GATE 1926-30 

- YEARLY MEAN AT HUTT'a GATE 1928-30 

- yearly mean at LONOWOOD I8AI'-4& 

DlltnN.VT. VAniATIOK or THMI'KIIATURR in Bt. Hei.ena. 

Another noticeable feature of the diagram is the flatness of 
the curves around the time of the minima, which is oharooter- 
istic of nn oceanic position. There is no definite rainy 
season at St. Helena, but it may be noted, for purposes of 
comparison, that tlio rainfall is greatest in autumn (March to 
May) and least in spring (September, to November). The curves 
are drawn for G.M.T., local time being 22 minute behind this. 

An Interesting comparison may bo mado with the results of 
ti BorioB of eye observations taken by a detachment of the Royal 
Artillery in the years 1840-5 at Longwood, which is situated on 
an elevated plain about a mile, distant from St, Matthew s 
vioarago and'135 foot lower. From September, 1840, to August, 
1842, the olworvations Avere two-hourly, and from September, 
1842, to HernmW, 1845, they wore hourly, ■ It will be seen 
that the moait curve for those early observations is from 
about 1°F, to higher than that for 1926-30. This may be 
Hcoountod for partly .by Iflio difference in position and height, 
and partly by tho fact that at. Longivood^ " tho^ thermome^'s 
were fixed to horizontal battens, tho )iulbs boin^ quite free. They 
wore placed in front of a window (through winch they were read) 
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under n deep verandah on tHio aoutli side of the obaorvi\U)ry 
and were aoreened by the , form of the building from nil but u 
flouth-eastorn aspect.''* 

Tadlb I. Hocjiii.y Mhans of TBMrianATunH in St, Hklbn\ 
(Hutt’s Gath), 1()2(!-.30. 
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10 
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£0 

21 

28 

28 
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SopL-Nov. 
I)oo.-Feb, 
Mar.'May 
Jimo-Aog, 


69-7 60-4 08-8 SB-O 67*8 60*8 BO'O BG'B 00 4 C0*8 CO'Z CO'2 

06-0 047 08-9 03'2 oa'4 oi's or4 orB ova OVl OI.l OO’O 

80-1 00-0 05-B 04-4 03'4 027 OTO OB'd OTd 02-8 OB'S Ofi'l 

00*1 00 0 007 C8'0 58-2 07'0 C7'8 C7-2 57-2 CVO C7-0 D7'0 


57'1 

02’0 

08-2 

07'9 


Yoar - .| 087 02'« 02*0 CVl OTS 007 BD’O OO’B CO'B CO-g 60'l” 5071 007 

Tj. IT. PowKus. 

Blade Snow at Eskdalemuir in 1897 

Mr. Uichard Bell, of Castle O'or, in hig “ My fttranno Pols ami 
Country Life " (Blackwood, lf)05),^doscrilwH a 

lie 



of this bareful oWor-''Hnv-n. the aetiml Avords 

day I found the whole if tho anow o^fho raSd'aml 
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appeared an it they were bathed in the lights and aliadoAve, aa 
neon during bviglit auiiahiiio. Aa the day was dull, aiiiialiiiie 
could not acoounfc for this peculiar appearance; and it waa 
evident that it was caused by the wind during the time tlio 
enow fell. The wind swept the moro saliont parts of the liill 
and deposited the fall of coloured snow’ in the hollow's, thus 
giving the country the appoaraneo of light and sliadow. Tlie 
area over wdiioh the snow fell was, to iny ow'ii knowledge, four 
miles long by about a mile and n half w'ido.” 

It appears that soot fix)in the chimneys of sonic inanufaoturing 
town must have lioou responsible for the discoloration of the 
snow, but as the prevailing winds wore of a light order, it is 
impossible to say wliothor an English or Scottisli town caused 
the phononionon. 

G, B. Kinuston .Tamk^}. 


Reviews 

Periodiaity in solar variation. By C. G. Abbot and Gladys T. 
Bond. Smiths. Misc. Coll. Vol. 87, No. 0, pp. Ulus. 
1932. 

In this paper Dr. Abbot continues his studios of the rolations 
lietwoon solar variations and terrestrial weather. Analysing the 
variations of the solar constant from 1920 to 1931 ho finds 
periodicities of_7, 8, 11, 21, 25, -45 and G8 months, all of which 
are fractions cither of the sunspot cycle of 135 months or the 
Bi’Uoknor cyclo of throo times this length. Analysis i>f tonipora- 
turo variations at throe places in the TTnitod fttatos shows these 
periodicities, ns well as several others which are presumed to 
lie of terrestrial origin, but the total nmplibudo of tho solar 
periods is about twico that of tho terrestrial, showing that the 
control of .w'oathor is mainly solar. Those rosuUs aro employed 
to calculate the tomporatures for tho years 11910 to 1918, but 
for various ronaons the agreomout between observed and oalou- 
latcd figures is not very good and tho method requires to Iw 
improved. . 

I . ■ 

Hegmval in Ncderland^loh-Indit, By Dr. J. Booroma. Knn. 
Magn, Meteor. Obs., Batavia. Vorh. No. 24. Part T. Vol. 1, 
size 11x7 in., pp. viii + 244, and Vol. 2, si/xj 24x20 in., 
pp. 15. 

In this sorios tho meteorology of tho Netherlands Indies is con-' 
sidorod separately for, two main areas (a) Java and Madoora, and 
(h) the remainder of the Archipelago, including Sumatra, Ilornen 
and Oolohos, and referred to ns tho " Buitongoweslon.'* Vol. 1 
is statistical and gives tables showing for each station («) the 
moan annual and monthly rainfall in.mm., (h) tho moan annual 
and monthly niiml)or of rain-days, (a) the innah maximum daily 
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I'niufBll in nun, for each month and for the year, and (rf) tho 
abaoluto daily maximum. For atations in tho Buitongowostoii, 
which are shown in a separntci table, tho ])oriocl of obsorvation 
ia given as well as the niimbor of years for which records are 
available, and the altitude of tho station. The results of the 
I’uinfoll observations made at 2,7ir) stations during tho period 
1879 to 1922, wore published in. 1025 in Verb. No. 14, which 
wna accompanied by an atlas containing maps of tho annual 
and monthly rainfall in Java and Madoora. Vorh. No. 24, 
Vol. 1, contains statistics for 3,293 stations with at least five 
years* vocord during tho period 1879 to 1928, Alphabotioal 
lists of the stations are given soparatply for tho two main 
areas, together with numbors, which can l>o used to identify 
tlie stations in the other tables and on tho inups. Vol. 2 gives 
maps of the mean annual and monthly rainfall in Sumatra, 
together with a ma]> showing tho positions of tho rainfall stations. 
All the maps are on a scale of 1: 3,000,000 (48 miles to 1 in.). 
^Vn atlas of Borneo and Celebes fa being projiarod. 

The maps show that tho avorj\go annual rainfall oxcoed.s 
IjOOO turn. (39‘4 in.) over prnotioally tho whole of Sumatra. 
About this amount occurs in the oxbrdmo north and over small 
inland regions in the northern half. More than 7,000 mm. 
(270 in.) occurs locally in a mountainous r’ogipn, about tlie 
middle of tlie south-west coast near Padang. The range is sliown 
hy the monthly averages sot out below, as token .from Vol, 1 (but 
convortod to inches) for the two stations at Kroofingraja and 
Indaroong — 

Jan, Feb, Mar, Jpr, May J^inc J-nly Any, iSepf. Ort. Ifoc. J)ce. Year 

ill, in. in. In. , In. In. in. In. in. In, in. in. in. 

8-2 3-3 4’fi <i'3 2'0 O'd I’l 0’8 3-,l . 3*0 6*1 8'4 43'il 

30-0 16;l 121;3 31-6 18’0 in 137 17'3 22'3 20’2 20*2 24’3 243'« 

The variations of the annual totals from place to placo and tlioir 
distribution throughout tho year depend on ni largo number of 
factors. Those factors are discussed in fjomo detail in Verb. 
No. 18. 

Some of the largest numbers of rain-days occur in Java, 
where thunderstorm rains occur most aftornooiiB, ospocially at 
the change from one monsoon to tho other. The largest menu 
number of rain-days is 284 for Goenoong Pangrango, in Java, 
but this station is also at an fdtitiido of 3,023. metros. 

Practiofilly every one oP tho 3.293 stations in Vol. 1 
1ms recorded 4 inohos in a, day, while mo.st stations rocoivod 
that amount at least once every year,. Tho largest amounts 
reported for the rainfall day are 23*6 in. at Tjoudana in 
■Semarang (Java), and; 24-0 in. at Tahorro (Molukkon). Thoso 
heavy rams, oaused by the passage of monsoon winds over 
mountainous regions near the coasts,, are gonorally prolonged 
and .often give large ,monthly totals. ■, ', ' 

ir. Gr.Aaspooi.jj. 
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News in Brief 

Mr. E. J. L. Josa, tho mc!teoroloy;i(:ul obaorvor at tlio (Jriuliton 
Koyal liiBtitutiou, Dumfrioa, rotirud on ponsimion Jamiary Bint, 
11033. Mr. Jotw lias for ovor 21 yearu forwarded regularly 
rliinatologusal returns for botli tho Wv-ckly Weather liepofl and 
tho Monthly Weather Rejwrt. His monthly climatological ruburna 
wore consistontly of a high standard, boing amongst tho Iwst 
rocoivod in Scotland. 


Erratum 

Meteoroloymd Magazine for Jiiuiiary, 11)33, p. QBfi, lino 13, 
and also in tlio Index, p. vi, lor *' Ij, A. Hauwood I'caii 
“ W. A. llAUWOOl).*^ 


The Weather of January, 1933 

Pressure was above normal over western Asia, tlio whole of 
Eni’opo except tho oxtronio Boutli-we.st, central North Atlantic, 
Newfoundland, and tlie south-westorn United States, tho groatest 
excess boing 19'lnab. at Vaigatach, Arctic Itiissiaj tho excess in 
oastorn Sweden was 8 to 9inb. Prosauro was below normal ovor 
Alaska, Canada, central, northern and oastorn United States, 
fTi'cenland, Iceland and Spitsborgon, southern North Atliintio, 
tho Ilwrian Peninsnla, south Italy and northorn Africa, i)lio 
greatest deficit boing IG'fiinb. at IsafjorJ. Toinporaturo was 
above normal ovor nortlicrn Eurojio, 23’7°1'’. abnvo normal being 
recorded at Spitsborgon and 7°—9°F. above in Norrland. 
fall was mainly above normal, with ‘2Gnim. excess at Zurich. 
Ovor tho British Islo.s, however, and parts of Soaiidiiiavia 
precipitation was less than normal, Kew having a dofloit of 
Idmm, and Vardo of 43mm. 

Uui’ing tho first week of tho month an exceptionally deep 
doproasion passing across Iceland oausod stormy and mild weather 
ovor tho British Isles; a gust of 71 ni.p.h. was recorded at Holy- 
lioad on the 2nd. Rain occurred most days in all districts 
althoiigli tho 6th was generally fino in the oast; there woro heavy 
falls on the 2nd, notably 3'lOin. at Bovrowdalo, 2‘r)5in. at Ilolno, 
S. Devon, and 2‘57in. at Llyn Fawr Rosorvoir, Ulamorgan. 
Thundorstorins occurred at Stornoway, Dnnifrics, Valontia ami 
Tho Lizard on tlio 4th and at Vontnor on tbo hlh. 'J’omporaturo 
was high during this week, ospocially on tho 2nd when muxiiua 
of hh'^F. and ovor wore recorded; it foil, however, on tlio 7tli 
wiion thoro wore ratlicv low' minima. By the 9th the (MUintry 
came undor tho inflnonco of an oxlotmion of the Azerea aiili- 
cyolono, and tho woathor was mild and sunny. Jt^Kicaine eoldor 
in England and Scotland on tho JOth and a minhnum of 22°F, 
was rocovdod in tlio soroon at Marlhorough and Rhayader. 
During tho next few days a serioa of treugha of low pressuro 
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uroaaiug tJio country caused rain and slcjct in tlio north and 
occasional rain in the south j there wore galea in tho north, 
force 9 being I'oported at Lerwick on the I'lth. From the Ihth to 
tho 17th there was snow in many part-s of England and Scotland. 
On tho 20th an anti(;yclone over lUisaia extoinlod over tho llritiwli 
Isles and a period of easterly winds sot in with cold, dry weather. 
At many places maxinuim temperatures did not rise luuoli above 
the freezing point, there was, however, a good deal of sunshine. 
This weather ooiitinued into tho fourth week when some low 
maximum tomperaturcs wore recorded, notably, 29°F. at llristtil 
on tho 24th and 28°!'’. at Renfrew o)i tho 24th and 25th. A 
jiight minimum of ID^F. occurred at Durham and Rhayader on 
tho 23rd and at Dumfries on the 25th. Tho Valontia night 
minimum of 23°F'. on tho 26th was the lowest in January since 
1907. Outdoor skating bocanie general for tho ili'st time since 
tho cold spell of Febrnary-March, 1929, and lasted until the 
29th. After the 25th the cold air from Rnssia was diverted and 
temperature gradually rose, although Renfrew reported a maxi¬ 
mum of 2C°F. on the 28th. There was a good deal of sunsliino 
during this week—in tlio soutli on the 22nd (7'8 livs. at (luernsoy) 
and generally in England on the 20tli, 27th and 28th, many 
[daces recording more than 7 hrs. on some of tlieso days. Dis¬ 
turbances from the Ray of Biscay and tlio Atlantic brought 
unsettled weather after the 20th with galea on tho 31st. Very 
heavy rain was recorded in tho north of England and in Scotland 
during the night of tho 31st, 2'GOin, fell at Eskdaloinuir, 2‘54in, 
at Falsloue Rectory, Northumberland, and, in tho Lako District, 
5‘50iii, at Borrowdalo (Watondlath Farm) and 5'83in. at Ilawcs- 
wator (Burn Banks). The distribution of bright suiishino for 


tho montli 

was as 

follows :— 





Total Dlir. from 
normal 


Total 

Dili, from 
normal 


, (hrs.) 

(hrs.) 


(hrs.) 

(hrs.) 

Stornoway 

38 

+10 

TJvorpool 

07 

+12 

Abordoon 

68 

+ 6 

lloSB-oii-lVyo 

ftl 

+46 

Uiiblln 

84 

+27 

Falinoutli 

81 

+20 

lUrr Oostlo 

77 

+28 

GorleeLflii 

72 

+ 13 

Valontia 

00 

+18 

Kow 

30 

— 4 


The 8[)ecinl message from Brazil states that the rainfall wns 
irregular in the north and centre witli averages •56in. and ‘Tnin. 
alMivo normal vospcctivoly, and scarce in the soulh with an 
average of l'81in. below normal. The oironlatiou was active; 
four anticyclonca passed across tlio (nmutry and vigorous 
dopre-ssions accompuniod by niuoli wind, Tlio crops wore in good 
condition except the corn in tho south. At Rio lie Janeiro 
pressure was 0*1 mb. above normal and toinperaturo 1*1°F, below 
normal. 
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Miscdltt^ieoxi^ note& on weather abroad ctilled from various sources. 

A violent atonu nt tho beginning of the iiiontli on the weal couat 
of Norway oaused damage to shipping estimated at ^thOjUDU. iho 
iivsb part of tlio month was nniisiially mild and dry in Switzer¬ 
land with very little snow, especially in the Bernese Olwrland, 
Snow, however, fell on tho Kith in the low country as well ns tm 
tho mountains, A snowstorm wiiioh swept ouHtern Switzerliind on 
tho 21st caused tho lower passes to Ijo blocked. From tho 22]id 
for about 0 or 7 days intonao cold prevailed generally over the 
Continent, on tho 23rd tho temperature at 1 p.m. was below 
freezing {loint from tho south of France to Scandinavia and east¬ 
wards to Silwria, tho temperature becoming ijrogrcssivoly lower 
to tho oast. For two or three days a gale blow over the Al[)s, 
temperature fell Mow 0°F. in the mountains, .Tiingfraujocli 
recording — Ib'^F. Tlie frost was severe in Cormauy, ice breakers 
were retp>ii‘od on the Odei’ and tlio J'dbo, and on tlio 25111 
tratlic on tho Bhino Avas suspended, tho ice l)lock extending for 
25 miles from Coblonz to Kaub. In Jlerlin tho temperature fell 
almost to 0°F. and -13°F. was recorded in eastern Prussia. It 
was very cold in parts of Spain, -11°F. being recorded at 
Toruol ^ snoAv fell on tho 25th at Valonoia and Castelloii for tlio 
lirst time this century. During tho last few days of tlio^ month 
conditions Avero loss scA'oro and in many parts a tluiAv sot in. In 
tho latter part of tho montli tho Avoaihor in nortliorn Algeria Avas 
stormy and there was tliick snow on tho mountains, (The Times, 
January Ith-Slst.) 

During tlio first feAV days of tho mouth heavy Avontlier in 
the Novtli /Ltlantio delayed liners making for Noav York, Avliich 
wore in some cases as inucli as throe days late. Woallier Avas 
generally mild and fair at tlio beginning of tlio month in the 
United States, toAvards tlio middle of tho month cold Avavos of 
short duration creased the country, but subsoiiucntly tempera¬ 
ture bocaino again generally almve normal. From 17th-20th a 
depression of considorablo energy moA'cd nortli-oustAvards fvein the 
oxtromo south-west, it Ava.s accomjianied l>y Avidespread precipita¬ 
tion in tho central and northern States. On tho 2()l.li-2Hth gales 
and flood tides caused oxtomsivo damage along the Noav F.nglaml 
and Nova Scotian coasts, liouRes AA'oro Avasliod out to sea and 
roads Avore destroyed. {The Times, January dth, .“lOth and .31 st, 
and Washinyion-, 77.(7., Z7.»S*. Dcjil. Agric. Weekly Weather and 
Crap Bulletin.) 


Genei'al Rainfall foi* January, 1933 


Kiigland fuid "WaloB ... 08 

Scotland ... ... ... 108 

Irolfiiid. 00 

nritiah Isles ... OR 


per cent nf the aifornga 1881-101(5. 
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Rainfall: January^ 1933 i England and Wales. 


Oo. Station 

ftond , (Jtumloii Sciimro. 

fCent . Tont-ordoii,AsliondoH... 

,, . Folkuatoiio, Rom San. 

. Hfc. IVtor’B, HildorHlinni 
,f . I'Meiinjclg., Fftlcniibinst 
,, , Sovoiioftkfl, SiioldlnuHt 

Sita . Oouiptou.CoiiiptQii Ho. 

,, . I’atoluiig Fnviii . 

,, . ICiiatlumino, IVil. Htj. 

,j . Ucathllold, Hai’klyo ... 
Hanla, Vontiior.Roy.Nftt. Hob. 

, Fordiiigbridgo, Oakliida 

,, . OviugLoii llctitory. 

,, . Hhoriioiiio St. Joliu... 

flerla . Wolwy)!OardfluOity... 

Jiiirka. Slough, Upton .. 

,, . H.\Vyooud)o, Flaokwcll 

O.iif , Oxfoixl, Mng, Gollogo... 
Nor . I’itHford, So(1gol)rook-.. 

,, . Oundlo. 

Jieds . 'VVobiini, Oiawloy Mill 
Cam . Oainliiidgo, Hob. Odiis. 

.Sflsc.d . CliGlm8roi'd,0<HintyLiib 

,, . Loxdcii Hill IToitao ... 

A'«/f . ITaiigldoyllouso. 

,, , Onrnpsoa AbUo . 

. Tjowcatoft Boo. Hobool 
,, . Riiry Ht.Ed .WoBtloyll. 

JVorf . IVollfl, Holltlmm ll&ll 
JVilla. Dovizfla, lllgholoro..,... 
„ . Oalno. OuHlloway ...... 

Dor . Hvorauot, Mollmi’y IIo. 

. IVoynioutli, Wostlimn . 
,, . Him ftflabury, Abbey Ho 

Demi. Plymouth, Tbo IIoo... 
,, , .TIoli)o,OIiurt)bPk.Oott, 

,, . TuIgmnoiifcbjJlon Cldna. 

,, , (Jullomptoii. 

,, . aidiiumtli, Sldinouub... 

,, . liai'uutAplo, N.Dov. Atli 

,, . Diirbm'r.Orontncro Pool 

,, . Okobaniptoii, Uplanfla 

Corn . Itfldi'utb, Trowii-gio ... 
,, , Poiizniiiie, Mormb Odu. 

,, . St. Auntoll,n'rovnrna... 

Sonua . Oliow'toa Mondip . 

,, , Tjong Aiihton . 

,, , Sti’oot, MlllHold.... 

CIos . llloekloy. 

,, , Oireuoostor, Gwyiifa ... 

Here . Ross, 111 kob loa.. 

,, . Ledhuvy, Undoixlown.. 

Salop . Clui r ch H tro Iton. 

, . Hh I fuftl, Hatton Groiigo 

Staffa , Mn rko tDriiyt ’n .Old flp. 
JVarc . Oniboreloy, Holt Iiook 
War . Bivmliighm, Edgbabtou 


Afiiw. . Tlionitoii RoacTVoir ... ion 

,, , Holvolr Unstlo. 1'81 102 

Kni . Uidlingtoii. 1 '20 Ofi 

llostou, Bkirbook . 1‘‘18 01 

boj ,, . Cmnwoll Aorodroiuo ... 1 ’-Ifl 8f» 

• . SkfguoHn, Mftvino tldiiB 1’20 00 

,, . Louth, Woatgnto. I'dl 74 

,, , llrigg, Wvawby Ht. ... I’d.*! ... 

A'o/ft/ . 'WorkHop, ILhIhooIc ... 1’08 05 
Derhif. Derby, L. M. AH. Rly. ITiO 78 
,, \ Hu.vton, Ton-. SlopuH 2'85 fll 
C/iea . Ruiieoni, Woaton Pt... 1’88 58 
fAmes. Jlanolicstcr, Whit Pk. 2’01 80 
. Stonyburab Oollogo ... 3'00 80 
,, . Boutnpoi t, ncBkotb Pk 2':10 90 

,, . Lftuoaator, Grog Obay. 3'57 102 

Paj'/ts. AVatb-upoii'Dafinio ... 1'08 87 
,, , Wakollcld,G'lnrcnco I'k. 1'88 08 

,. , Oughtoi'Khaw Hall. 6‘02 ... 

„ . Wotlmvby, Ribotoik H. 2'24100 

„ . Hull, IWaoii Park ... 1'12 02 

,, . ,Holi»o-ou-Spaldlng ... 1'80 ... 

,, . AVosb AVitton, Ivy Ho. 3'0110>1 

„ . Follxkivk, Mt. St. .Tolm 1'08 00 

,, . York, Muaouin Qdna. 1'83103 

,, , Pinkoring, Him gate ... 1'79 80 

,, . Soarborougli .. 1'32 00 

,, . Middloabrongb .. 2‘30149 

,, . llaldoi'dalo, Hnry Ro.a. 2'71 83 

Ihtrli . U fill ft w Oollogo. 178 37 

AW . Nowwistlo, Town Moor 1'32 05 
,, . HolUnglmin,Higligrooii ’2'31) 84 

,, . Lilburti Towor UdiiR... 1'37 00 

Cmnb, (Jftilialo, Hcaloby Hall 2'03100 
,, . llon'owflido.SofttliwftllulO'50131 

,, . Rorrowdftlo, Munxino... 13'90 ... 

I ,, . Koawick, High Hill... 9'04 179 

) IPeaf . Apxilnby, Oafltlo Hank 4‘28 132 
'Mon . Aborgavniiiiyi Liirnli... 3'50105 
)(Ham. YRtalyforQ, AVoi'ii Ho. 7‘13113 

, „ . Uimliir, HlyP, atn. ... 2'02 09 

) . Trohnrltort, Tyiiywiimi O'Ol ... 

\fjarm. Oftimartboii Frifiry ... 4*031011 
\ Pemb , Havorrox’(hv(iat, Buliool 5'00 110 

yCimi . Aborystwyth.... 4*05 ... 

1 Rad . HirmW.AV.Tyruiynydd O'OO 05 

) M 07 U . Tiftko Vyrnivy. 5*07 100 

i Flmi . Scftlftiid Aorodroiuo ... 1'83 07 
, Mcr . Dolgolloy, Roiitddu ... 7‘05 184 

I CVo'ji , Lbviidudno. 3 "18123 

5 . Suowdou, L. Llydftw 910'20 ... 

1 An{i , Holyboftd, Salt Island 3*03136 

7 ,, ■ .! Lligwy..... 5*00 ... 

1 Me qf Man 

8 I Donglna, Boro’Ooiu. ... 3'98 117 
0 ffiwrn^ ' 

5 I St.PotorP't.arftngo Rd 3'22[ll0 
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Rainfall: January^ l&33i Scotland and Ireland. 


H’J’ATKjN 


I't. WlUloin, Mouvolthl li’Gft l 

Now Iiuoo School. 2‘06 

Dolly, Gloiidon’och ... 0*13 

Oarapholni, Shlol .jl0’l21 

DmHri'icHjOrloliton, lU 0'33 1 

lilskdaloiiiuli' 01)01 . 7‘751 

Bitinxholni. 4*001 

littrlckMiiuHo.....10'18 2 

Wuub Linton. 4'10 

Marolimont Honao. 1"32 

North Honvlok lios.... 1*24 
KdinhiirKh, liny* Oha. 2‘fifil 

Andhtyfavalo .. •1’73 

Kilmaniock, Kay Pk. 

Clli-van, Pininoro. 4*30 

(lloagow, Quoon'fl Pk. . 4*0.^ 1 
(Iroonook, Prospoofc H. 8‘04 1 
Uothoaiiy, Anloiioi'alg. 6‘84 

Doiigario Lodgo. 4 *22 

Aidgoiu’ Houao...12*60 

Qlou Ktlvo ., 11*83 1 

Olian . 0 ‘27 ] 

Poltallooh . 6*61] 

Iiivommy CaJtlo. 0*601 

Islay, KnllahiiR. 4'21 

Mull, lloninon). 0*80 

Tlreo . 4'21 

IjOoIi Tiovon Hliiioo. 3'43 

Lofih Dim .10‘20 

Halquidddbr, Htroiivar 4')M 
Orloir, Stiatlioani Hyd. 4*63 
Blair (Joatlo OardoiiH... 4'40 

Kottlns Hohool . 2'08 

Poai-slo ITmiso. 3'31 

Montrose, BuiinyBldo... 2'01 

Braoiiiar, Hank. 4'61 

Login OoldstunoBoh.... 1‘03 
Aboidooii, King’s Ooll. I ‘82 

Kyvlo Oaallo. 1'68 

Ooi'don Onstlo.. *00 

Grail tow u-oii-Hpoy. 1*04 

, Nairn . 1 ‘31 

Hon Aider lAKlgo. 8*16 

. Kiiigusslo, The Ulrohos 4’18 

, Loon Qiioloh, Ijoaii.. 16*80 

. Gloiiquolch.16*48 

. InvornoBS, Ouldiithol R. 2'78 
. Ariaalg, Knlro-iia-BquIi' 4'04 
. Foi‘tWnHaiii,Qltiadnini 11*41 

. Skyo, Dmivognn. 7*01 

. Ham, BlcaUniy. 6*00 

. Aluosa, Aiflroufl Cnatlo 8'18 

. Ullapool .. 0*47 

, AQliiioshollnoh .. O'Ol 

. Stonioway . 6*07 

. Tjiirg .. 2')1) 

. Toiiguo .. 3*11 



P«F- 




In. 

c«ut 

of 

On. 

Rtatjon 

In. 




_ ____ 



Ijooh More, Achravy... 8'23 113 

Wick . 170 7*2 

Pomona, Doi-nioHH. 2‘li* Od 

Lorwlok . 8'«7 61 

Oahorngli Uoctory. 4'8(1 .... 

Diiinnanway Uootoiy . 0'32 78 
Oork, UnivQifllty Ooll. 3'68 80 

HalUnnonira .. 8'4 3 8(1 

ValoiitiaOlwy. 6'80 104 

Goamhamcou.. 

Klllarnoy Asyllini. 8'83 140 

Dari'yiiano Ahlioy. 3‘01 78 

Watoi'foriL Gortmoi-o... 3’7l 102 
Nonngli, (Jns. Ijongli .. 4*61 114 
lloacron,'finionoy Park 2'10 ... 
Oasliol, HnlUnainona... 2'30 08 

Poynoa, Ooolnancs. 3*81) 100 

Castlooonnol Iluo. 2*81 ... 

luogh, Mount Callttii... 

Hi’oadfoi'd, lim'dlost’ii. 4*21 ... 
Gomy, Ooiivtown Ho... 2*00 t'3 

Kilkoiiny OnstlO. 2'17 (18 

Kathnow, Olonniaiuioii 2*00 ... 
Ilookototown llootory.. 2‘J4 dU 

Hlandsfort Hoiiso . 2 00 70 

Mountinolllck. 3'4U ... 

nirrOuHtlo. 2'80 101 

Moniiatoi'ovin. 

Dublin, I’itz'Wni. 8q.... 1 '34 61) 
Halhriggan, Ardgillan. 1 '08 73 
Hoaupavo, Hi;. Oloud ... ‘2*40 ... 

Kolls, llondfort. 8*24 103 

Monte, Ooolatoro. 3*03 ... 

Mullingar, Holvodoro... 3*01' 00 

Oastlo KorliOB GdiiB_ 3*03118 

Hallynahinoh Oastlo... 0*10 OU 

Galway, Grninmnr Holi. .. 

Mallaraniiy. 7*78 ... 

WoBtiMirt Iloiiao. 4 *47 00 

Delphi Lodge.11*03117 

, Marki’ce Ohsy. 1*14 100 

Holturhot, Olovoi’lilll.., . 

Eiinlskillon, Portora... 3*12 ... 

Armagh Obey. 2*13 86 

, li’ofniniy RoHorvolr. 4*74 ... 

, Hoafomo .... 2*61 80 

, Doimglindcu, 0. Htn.... 2*01 7fl 
, Hnnbildgo, Mllltowii... 1*00 86 
, Heirast, CavohlU Rd.... 2*30 ... 

, Aldoi'grovo Aorodroiiio 1*77 86 
, Hallynioiia, ITarryvIllo 2'68 70 
, liOn don (lorry, Oroggeiii 4*17 110 

, Omagh, Edenfol. 3*80107 

, Maliii Head. 3*81 ... 

. Milford, The Man HO ... 4*01107 
. Klllylwgs, Rookhiount. 3*87 00 


Offaly. 

KihVr. 

Dublin 

1 * * 
Meath. 
) ,. . 
. ]y,M. 


0 Sliijo 
. Cavan. 
. Fmn . 
. Ai'm 
2 Doion 


141 Ao)l 
103 Tip' 
110 l)on 

\ 0“ I* 

I 75) „ 
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Climatological Tftble Jfoif, the B^ritish Empire, August, 1932 
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MNDONl PDDUSnUD 31 Y HIS IIAJBBTY'B 8TATIONP111Y OV1HOI4 


To bB purobowMl directly Iroiu II.M. STAaiONMllY OPMOM «t ‘‘19 
ADAflTRAI. UOUBH, Kikqbwat, Lojtdon, W.0.2 ; 120, OKOUQK 
York Strbet, IfANoiiBerBR; 1, Bt. Andhbw 8 Cubbchnt, OAnoPFif, lo, uonuoa 
8QUARH Wi'BT, JlHMfABT; OF tlifOUBb any HookiqUor. 


The Gireat Snowstonns of February, 1933 

CONTUTHUTKD HY TIIH FollliOAHT DIVISION, MHTEOHOltOaiOAIi 

Offic’m 

A sorioa of iutoiiso and prolonged anowatoi'niH, one of Iho wnr«t 
Avithiu living inoiuory, ocourrecl in moat tlisbricl.R of Llio Bvitiah 
Islea during the period ThurHday, February 2Hrd to bunday, 
February 2Gtii, 1933, and it ia proposed to give a preliminary 
luioount of the atonns and of their nioteorologioal aapoota. 

According to the daily Pirns the Btorma wore the Avorat oxiteri- 
eiicod Hinco filio Avoll-knoAvn Buowstorjna of J anuiiry l7th-2 Int, 
1881.' It Avill not bo possiblo to confirm tliut opinion until 
furtlior information regarding the recent HtoniiH has been 
received,: The anoAvfall on January 18tb, 1881, Avas bo hovoi'O 
aa completely to out-off the milk supply of London. That day 
haa becoino knoAvn Cis Black Tuesday.” 

From the meteorological point of view the two acrioa of atom in 
Avero quite unlike one another, and the difttributiou of anoAvfall 
Avaa alao different in the tAvo oaaos. The dopresHion Avhii^h avus 
aaaooiated Avith the 1881 atorm waa an “ A.tlantio ” dejirosaion, 
of the typo Avhich hna lioon ao intensively studied during romiit 
yenra by the Norwegian School of Moienrologiats; that ia to aay 
it had a Ayell-markod “ Avarm aoctor ” on ita Routhern aide, 
conaiating of air which (Imd been draAvn from hnv latitudes over 
tlio Atlantic. IMio deprcaaion Avaa centred near the Gbannol 
lalnnda on Iho morning of January 18th, and it travelled slowly 
but steadily oaatAvarda along the Channel along a woll-donnod 

(1022) 107/27 l.OfiO 3/3S M. & S. Gp.303 
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traofc.^ An article in British Jiainfall, 1881, by Soworby 
Wallia, desci'ihoa tlie efteotB of the storm. Tilm snow on t]u\t 
occasion foil continuously during the 18tli \intil about noon 
on tho loth in iiu oasterly gnlo at a toinporatiiro whioli for tho 
most part was much below fjoozing i)()int, In cousoquonco tho 
snow was very fine and dry, and was i-ii])idly blown into deep 
drifts in railway cuttings, roads, etc., with tho result that 
railway and postal services woro disorganised for tho groultu’ 
part of a week. Tho area of tho iiiicnso snowfall was liiniUnl 
to tho area south of an irregular lino fj'oin Liverpool to Flam- 
borough, over a considerable part of which a quantity of snow 
equivalent to an undistiirbed dojith of at least u foot is estimatod 
to have fallen. 


The recent storms were of an ontiroly difforont cJiarncter. 
Following a period during which pressure was high to the wost 
of the British Isles, there occurred on about February l7th an 
extension northwards to Iceland of tho high prossuro system 
which brought down a steady supply of cold iiir from the Arctlo 
Sea. The whole of tlto British Isles w’as covered with this polar 
air on Thursday morning, February 2,'lrd, when, in spite of the 
fact that tho current was apparently homogoneoua and cold up 
to considerable lieighta a general fall of tho barometer was soon 
to be in progress, especially in northern distriote. At II p.m. 
on February 23rd a small centre of low pressure was situated 
over the extreme north of Ireland, and a feeble cyclonio circu¬ 
lation was set up around it, with some falls of snow and sleet 
in the north of Ireland. This dietuvbanco was embedded in the 
general current of polar air, and at the surface there was no 
equatorial air within many hundreds of miles. It was at once 
recognized that here was one of those mysterious depressions 
in polar air ” the nature of which is at present obscure Tho 
forecasting of the subsequent history of tlioso disturbances is a 
matter of great uncertainty; but in this ease it aoomod clear 
that the system would deepen and continue to move slowly 
southwards in the general northerly wind, and that approoiabl’o 
falls of snow would occur. The following forecast was accord- 
rigly ^ipplied to the B.B.C. for broadca.sting at 0 p.m. 

TFeofher Forecmii /or to-ni(jU and <o-mon'ot«.—A complex low 
syatem is developing over the British Isles and the 
North Sea, and the moat important centre is moving slowly 
southward over Ii-eland and deepening conBiderably. Snow is 
Mpected m many pajis of the country, and road traflflc la likely 
to Iw^ected In several districts. In Ireland, Wales, and south¬ 
west England there will be heavy snowfall’lnland to-night, but 
thew^will be sleet or rain near the south-Avest seaboard. In 

-and northern Enginnd the ^wlll be occasional snow, 

Woatbor/’ 3ud Edition, p. 
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Di 

oapecittlly Jioiiv tlio east CoHsfc. In aouth-oaBt Englnnd and tlie 
MidlandH woathor will Lto line at flrat with slirivp Iroat and local 
fog, but tboro is a considei'ablo likelihood of snow to-inori'ow. 

Outlook for Saturday ,—Wintvy weather continuing, with snow 
at tiinos in many distiiots. 

llol'eronco to dialoontion of road trafUo on account of woatFior 
oonditione ia u new dopurturo in woutlior forocasta, and but 
for tlio pvovoi'bial dilliculty in predicting tlio amount of snow- 
full, tho loforonce would luivo been more decidedly, and, ae it 
transpired, oven more ivccuratcly worded tliun it was. By 
next morning at 7 a.ni. tho dopreaaion had deepened consider¬ 
ably; it WAS centred at the entrnnco to St. George’s Channel and 
tho oyclonic circulation ombrncod the whole of tho British Isles. 
A weather chart for this period is reproduced. On this chart 



Synoitio OliAnT 7h. Fhiuay, KKinurAHY 24th, 1033 

Qtwal WBDU front Ib liidimtod by. 

Qiinnl coUl front la luillcnlcd by oooooooooooooo 

lU'o shown a " warm” front and a "cold” front, but these 
fronta cannot Iw regarded as at all tyi)ical, for tho air in the 
sector Iwtweon them, though ratlior warmer than that oiitaide 
tho sector, was dofinitoly of polar origin. It had, however, conic 
from tho Atbudde just to tlio west of Ireland, where it is seen 
that tompovatnros ronortod from shliis were at about 60°P. 
Tho aroa of tho sector liofcwcon Ulio warm and cold fronts probably 
provided tho avonuo wherohy tho water vapour, which wos then 
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falling as snow ovor the west of England and over Waloa, wua 
finding its way into tho doproasion. It aooma likoly that no 
great dovelopmonb of this kind could havo ocourrod in tho iJolar 
air but for the fact that this roliitively warm and huiiiid 
“ maritime polar " air from tho Atlantio hud boon drawn into 
tlie circulation. Trobably tho detailed structuro of tho dopros- 
sion was moro coinplox than might bo gathered from tho drawing 
of aimplo warm and cold frontn, Tho warm sootor jn-ovod 
misleading as a guide to tho subsotpiont motion of tho sysloin. 
Actually the centre moved slowly westward to a position olf 
south-west Ireland, tho total westward movomont in dS hours 
being fully 460 miles. This led to an immodiato thaw in aouthoi'ii 
England, whioh spread slowly ovor tho Avholo of tho Uritiflli 
Isles, Depressions whioh dovelop in polar nir Imvo a marked 
tendonoy to move in a slow irregular manner. Tliey have fairly 
frequently caused snowstorms in tlio past, notably in Alaroli, 
1909 and 1916, and April, 1908, 1917 and 1919. Tho develop¬ 
ment of March 6th to 8th, 1909, showod somo resomblauoo t«) 
that of February 23rd to 2Gth, 11933. Tho majority of rocoiit 
cold spells hove been of easterly rather than of northerly typo, 
and have led to no developments of the kind wo are discussing. 
On February 28t]i-29th, 1924, there was an oxbromo dovolopmont 
iu polar air off northern Scotland, prossuro falling to OGO mb. 
nt the centre, and there was a very sovoro snowstorm in nor thorn 
Scotland and a lesser storm elsowlioro. If polar-nir deprcsnioiiH 
grow to any size they are» apt to become stationary sufiiciontly 
far west to cut off the direct supply of polar air to tbo HriiiHlj 
lalos, and so cause u thaw, at least on tho low^ ground. 

In the recent case tho proasiire at tho contro of tho disturbniu’o 
Avna obont 1,00G mb, on tho evening of tho 23rrl and 986 mb, 
next morning, and for tho following two days. It is perhaps 
worth roraai’king on tho apparent tendency for a greater doopon- 
ing by night than by day,* Tho throo-dimonsional stnioburo 
of polar air depressions is a matter for research in the fniiiroj 
but meanwhile there ore certain known facts to whicli attontion 
moy bo called. The features normally found ovor Eui’opoaii 
depressions, namely, a cold troposphoi'o, low prossuro iu tho 
upper troposphere, and a low and warjn stratoaphoro, aro alno 
found in well-marked polar currents, and tlins i)robably ox-int 
before a polar air depression forms. If tho lapso-rato of 
temperature in the troposphere is sufficiently unatnblo for 
saturated air, there is a possibility of a largo fall of siirfaco 
pressure being caused by tho ascent of warm damp air. If 
pressure remains unchanged at 8 kiloraotros and the moan 
temperature of the column of aii’ up to that level rises 10° If., 
then surface pressure falls about 22 mb. 

• * ♦ i)< « 

For a inore detailed acount of the snowstorm in difforonb 


Hoe MeteoroUgkal Magazine 00,1031, p. 39. 
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disti'iots, wo may consider firstly tlio northerly spoil preceding 
tlio main atorin, then tho storm of the 23rd-24th, and finnlly 
tho later phasos, Tho nortliorly spell bognn wlion a ridge of 
high prossui'O moved Bouth-casb from (Troonland on Ifobruary 10th 
and formed into a largo stationary anticyclone off west Ireland, 
but really wintry weather only commenced on tho ITtli, when 
pressure became liighest in oust Grconlnnd. From that day 
onwards snow fell daily in some part of tho country, nininly in 
the form of showers. As usual in a nortliorly ty|Kj, tho districts 
most affected wore nortliorn Sootlniid, north AYalos, north-east 
England and tho eastern coastal zone. [ Instability showors are 
formed wlion a cold current croHsos a warm son, and those drift 
a short distance inland and are inteuaiftod by orogrnpliuo 
foaturcs^ or by convergence of surface winds at a coast lino.* 
Instability sliowers do not form readily over laud iu winter, 
so tliat most of sonlheru England escapes lightly with northerly 
winds. Most of tho Scottisii Ijowlaiids are offootivoly aoroonod 
by the Highlands. On tho night of tho 2lBt thoro was a 
moderately heavy snowfall in Norfolk, Suffolk, and oast Kent, 
and in tho latter region several roads wore blocked with drifts, 
which wore reported in the Press to bo seven foot deep in some 
cases, ' 

The main storm commenced in Ireland and Wales on the 
evening of the 33rd, and was continuous for inoro than 24 hours 
over tlie greater part of both countries (witli tlio exception of 
tho north) and drifted in an easterly wind which incroased to 
gale force. During tlio night of tho 23rd a rainfall oqiiivaiont 
of ilTiOin, fell at Pembroke. Ovor a. oonsidoralilo area in 
south Wales tho level fall probably readied or oxooedod two feet. 
Many villages wore isolated, ajul railway trafiio Avas badly 
delayed, tho Irish Mail from Fishguard arriving at Paddington 
13 hours late. Many telegraph wires wore broken doivn by 
tho weight of snow, and photographs in tho Press shoAvod tho 
wot nature of tho suoav near tho soufcli const of Wales, In Wales 
and Ireland tho statements in tho Press that tho storm was the 
Avorst for 50 years Avoro quite probably justified. A letter 
from IlaokotstoAvn Rectory, Oo. Carlow, reports a record 
snowfall Avitli numerous G- to lO-foot drifts. Over most of 
fiontliorn England the storm was leas sovoro than that of 
Docombor, 1927'. It was, howovor, sovoro oa'ov n largo area in 
tho soutli-wost, though on tho south coast only sleet and rain 
wore reported. During tho 24th tho storm spread oastAvard, 
and then extended nortliAAmi’d slightly beyond tho SoottUh border, 
and included northern Ireland. A fair degree of aovority was 
maintained in the Midlands and north, and trains wore dolayod 
by heavy drifting, Avliich Avns helped by the fact that the tem¬ 
perature was still beloAv tho frceslng poluti. Towards the bast 
the HOA mrity of the st orm fell off rapidly, on'd the east conat had 

♦ London MeUm', Soe. 48, 1022, p. 207. 
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little snow. In London there waa a moderate fall which loy on 
open apacos, but had almoiit disappeared by next morning. 

On the 25th and 2Gth there was sleek and rain in the south, 
but further considornblo snowfall in many other districts. The 
change from rain and aloefc to anew took place surprisingly far 
soutli, considering tho strongth of the south'easterly wind. It 
was not only a queation of height above sea level, since snow 
fell on low ground also, for example at Itoss-on-Wye at 7h. on 
the 2Gth, Bind also at Cranwoll, whore 8 indies wore lying. At 
il3h. on that day it was atill snowing at Birmingham, No 
doubt tho nir at low levels waa quidily cooled as it penetrated 
inland, both by the snow on tho ground and by snow falling 
into rtio surface layer from above. 

In Yorkshire tho fall was Iioavy and continued till tho ovoning 
of tho 20th, when no less than 28 inclios wero lying nt Harrogate, 
Conditions were already severe in this region before the main 
storm, and tho total snowfall was probably as heavy ns in south 
Wale.s. A number of villages wore isolated in Yorkshire and 
Derhyahiro. At Buxton the average depth was estimated to 
Ijo fully two foot. 

TIio total precipitation in the three days was largo, espooially 
in soutliorn districts and in Yorkshire, and illustrates tho possi¬ 
bilities of maritime polar air. At Stonor Hill, Poteraflold, there 
wos continuous ])rooipitation from 7 a.m. on the 24th until 8 a.m. 
on tho 27t.h, with tho exception of two intervals of .3 and 2 hours 
respectively. ■ The total amount for the rainfall days 24th to 
2Gth was i'SS inches. Other largo aggregatoK for this jicriod 
wero 4*74 inches at Solbourno (Hnutn), 4*12 inchOvS al: IToddiiig- 
ton (Hanta) and Harrogate, 3*.38 inches at Winchester, 3‘3l 
inohea ot Boscombe Do^vn, 2'75 inohos at- Boss and South 
Farnliorough, and 2*79 inchas at Tlkloy. Rain and melting 
snow eauHod flooding in several districts, iiuiluding the Tliaiuos 
Valley. 

Thunderstotma occurred locally in snutfli-wost districts on tlio 
2fith and again on tlie night of the 27th and on tho 28tli. D-alcs 
occurred on most coastts between tho 24th and 2Gth. Calshot 
recoi'ded a gust of 85 m.p.h, during tho morning of the 24th, 
and another of 81 3n„p.h, oarly on the following morning. 


The Snowatoirm in Breconshire 

Tho snowfall hero on February 24th was a record for more 
than 20 years. All roads were completely impaasablo to trafllo. 
Towns in the liilla had huge drifts 10 and 14 ft. deep in places, 
I r’BgiatGi'Gd I'Ol Inch in the rain-gauge—rtho snow was 18 inches 
on tho level in the valley. I was up oh the mountains all that 
morning with local farmers looking for sheep and, although I 
am almut in all weathers,, never remember anything like the 
conditions. The wind was terrific and the drift nlMolutoly 
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choking—it was so bad that ono oould only see about 20 yards 
find Avo Avere forced to shelter in the rooks on the Avny doAvn us 
one couldn’t face the drift Avitliout choking. I estimated the 
•wind on the summit of the mountain as about Force 9, in the 
■valley only Force 7. All the sheep Avore. smothered and Ave had 
to leave them and shelter oursolvoa. We Avere almost snoAved 
lip Avhen Avo ventnrod back, the drifts being IG feet in the 
hoIloAvs, and it took us nearly 4^ hours to go three miles. I 
think AVO were lucky to got back. 

U. Gr. Sandbm.an. 

J^an-y-Parc, Criclchowell, Breconshira, March 2nd, 1033. 


Hectrical Discharge from an Elevated Point 
during the Thunderstorm of February 10th, 1933 

lly L. ri. Stahh, M.Sc. 

Por some months a continuous record has been obtained of any 
electrical discharge from n needle point fixed at the top of a 
lAole, thirty foot high, situated in the paddock at Koav Obser¬ 
vatory. By moans of insulated cable, the needle point is con- 
aiocted to ono terminal of a galvanometer, the other terminal of 
which is earthed. Movements of the galvanometer coil, due to 
currents entering or leaving tlie point, are recorded photo- 
fljraphically on a traversing clock drum rotating once every two 
iunir.s. Minute and hour marks are added by the intermittent 
lighting of a small lamp, Avhioh is sAvitchod on by a relay in the 
circuit of the Morrison clock. Thus, for a normal day, the 
I'ocord consists of a series of tAvelvo straight linos Avitli short 
hrauHVorso time marks. Any deviation, duo to disohargo current 
nan Ikj readily detootod. Point discharge docs not in general 
oonunonco until a certain minimum gradient of potential is 
o.vceodod. It is believed that the critical gradient is that Avhich 
maintains at tlio point a field, which oausos electrons or ions 
iipproaoliing the point to uocolorato to a velocity at Avhioh they 
ionise the air through Avhich they ])asB. With our thirty-foot 
polo, the potential gradient " in the open,” Avhich must be 
HurpasRod to produce dischargo is approximately 1,200 volts per 
metro. The record is arranged so that strong positive (i.c,, 
normal) potential gradient causes a dofiootion above the zoi-o 
lino. Tliis oorrosponds Avith a oapturo of positive ions or Avith 
(I dischargo of electrons from tlio point, A dodeotion boloAv wsro 
occurs in strong negative fields and roprosonts a oa])turo of 
nogatiA'o ions or olootrons by tho point, 

The ilUisbratioii on pago-s 110 and 37 is a reproduction of tho 
record obtained during the thunderstorm of February 10th.' In 
tho original the records for successive periods of tAvo hours 
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overlapped. The yulue ol the deflections in micro-amperes is 
given and a second scale sliowa the potential gradient at ground 
level corresponding to difforont values of discharge current. The 
scale of potential gradient was deduced from the simultaneous 
record of an olectrograpli designed for recording strong fields. 
Time marks, except those at the hour and ton-minuto intervals, 
havQ^ been omitted in the reproduction. The sudden discon¬ 
tinuities in tlio record iii'o associated with lightning ilashos. 

available, tlio number of seconds in the interval between 
the lightning and tlio aubsoquont thunder 1ms been inserted. 
All times are G-.M.T, 

The first development of the storm was observed to tlio west of 
tho Obsei'vatoiy, at about Idb. lOin.; the storm contro ])asBod to 
the south and, by IDh. 20m., it had retreated to south-east, tho 
nearo.st point on its track Iming a little over a mile to soiith- 
Bouth-wesb. Heavy rain could lx> soon below tho oloud liaso, but 
a few drops only fell near tho Obsorvotory. All lightning 
obaorvod was between oloud and ground, and tho flashes wore 
most frequent from Idh. 30in. to lih. 50m. A few of tho 
recorded flashes wore not olisorvcd, At 16h. 3din., when tho main 
storm was approaching slowly from tho north, another oloud, 
situated losa than half a mile away, gave a single lightning 
flash. >Sparlcs wore obaorvod inside the Observatory in two 
rooiiis; In one the spark was from the lead-in of tho tolophoiio, 
in the other from that of the wireless sot, Thunder was almost 
immediate. Tho discharge record indicates tliat tho olecfcrifioa- 
tiou of this oloud, and possibly of other nearby clouds, must 
have continued to be oonsiclerable, but attention was now fociissod 
on tho approaching storm to the north and no siiocial noto was 
mado of those olouds. Koflectiona from lightning to tho north 
wore first observed at 16h. 6m. and those increased rapidly in 
intensity, recurring at intervals of four to six minutes. 
Although no direct lightning tracks wore visible, tho last flashes 
at iCh. 30in, and lOh, 34m, appeared to roach overhead and to 
bo about one mile distant. No further lightning occurred, but 
the rain, which had boon slight and intermittent during tho first 
fttorm, and alowly inoroaslng during the approaoh of tlio main 
devolopraontj now became torrential, and continued so with 
aqiialls until 17h. 16m., afterwards raoderatiiiE slowly to cease 
at lOh. 15m. 

If the record is now examined, it will bo soon that tho point 
disohargeJ and oorresponding field changes wore fairly straight¬ 
forward during tho initial storm. Hisohargo, indicating n high 
positive gradient, commenood while the active contro of the oloud 
was some throe or four miles away, As tho oloud approached, 
cliaohargo coa^d except for shortlived disturbances caused by 
lightning, which produced temporarily intense positive fields. A 
iiogntive field followed with large positive ohangos accompanying 
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lightning, Aa the olond pngsotl to south-onat, n high positive 
field roturueil and subsoqiiontly the field diininisliocl until the 
discharge ceiiaod for a few minutea, 

It will lie scon that the single flash at IBh, film., the one 
which produced sparks inside the observatory, occurred during 
a ])eriod of high positive field and produced nn inteueo reversal 
temporarily; n still higher positive value was rapidly nsaumed. 
The fields duo to this, and possibly to other local olotide, which 
were not carefully observed, masked electrically tho approach 
of the main storm, but tlio discliargo with i^ositivo fields at 
about 16h. 65in. and tho Bingle lightning flush nt 15h. BDm, aro 
probably duo to tho latter. A revorsal of field followed and, 
although no actual lightning tracks wore vmiblo, the record 
sliows at each flash a positive change of field, small in the oaao 
of those Ijctwcon IGh. and IGli, lOin. Init Inter much larger and 
])vocoded occasionally by a reversal from a negative value to n 
po.sitivo value. Tho last of these flashes was at 16h. 34m. Tho 
outstanding feature of the record is, however, tho iutoiiso nega¬ 
tive gradient, at times reaching 20,000 volts per metro, which 
occurred during the very heavy rain. The maxininm disohargo 
ourrent, recorded at lOh. 5Gin., waa IG micro-ainp^ros. Subse¬ 
quent diaoliavges wore of a ve'ry complex olinraotor and con¬ 
tinued until tho rain abated at 19h. 

The practice has been adopted of estimating tho quiintity 
of oloofcricity i)as8lng through tho noodle point in porioda of two 
hours. Tho unit is the milliooulomb, which is tlio quantity 
carried by a ourrent of one micro-amptre flowing for 
lOjt minutes. For tho afcorm of February 10th, tho iiitogratod 
quantities flowing into and out of tho needle point aro shown 
in tho following table :—• 


Time. 

Quantities 'fiomlntj 

Into Paint Out of Point 

viillicoulofnhs. 

141i.-16h, ... ... 

2-20 

1'71 

10h.-181n. 

2-23 

1CT)4 

18h.-20h. 

I'Gl 

l'f)2 


Tho not discharge for tho whole storm ia 13*93 millicoulomba 
out of tho point. 

Any final disoussion of tho moaning of such u record as this 
cannot yet bo undertaken. Attention may, Uowovoi-, ho dru'wn 
to the rolatioii botwoon surface potential gradiont and lightning, 
It might have boon anticipated that tho usual offcct of lightning 
would 1» to roduco the atrongth of the olootrio field. It will ho 
soon from tho record that tliis is by no means the onso. Very 
intouso fields at tho earth's surface do not precede lightning; 
they appear to bo produced by it. But those Intonso flolds aro 
shortlived and a field nearly equal to that oxisting boforo tho 
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lightning ia goner ally established after about fifteen secondtj. 
Further, the moat intouso steady surface-gradients are not 
genornlly accompanied by lightning; they occur during vigorous 
precipitation. 

The investigation has boon undertaken to estimate the 
importance of point discharge as a compoiiont of air-oartii 
ourront. From the record described above, it would appear 
tliat the information afforded concerning potential gradient may 
prove of oven greater interest. 


The Beginning of Spring 

A note in the “ Calendar of Nature Topics ’** a few weeks ago 
remarked on tlio proverbial assooiation of tlio beginning of 
spring with St. Valentino’s day. Tins is five avooIcs earlier than 
the astronomical bogiimiiig of spring. Even in a notoriously 
floklo climate this seems nn unnecessarily largo discrepancy and 
somo consideration ia suggested of the qiiostion Avhon spring may 
Ixs said, on the average, to begin. 

Spring ifi defined by tlio Oxford Dictionary us the “ season in 
which vegetation begins, season preceding summer (osp. from 
about March 21at to Juno 22nd).” 

In tlio raotoorologloal calendar spring 'begins, on March list 
and includes the months of March, April and May. This defini¬ 
tion iuis tv'o obvious advantages: it gives to spring almost 
exactly one quarter of the year, and the coincidence with the 
calendar months greatly facilitates the computation of ” sea¬ 
sonal ” aver agoB. The nBtronomical definition of spring os the 
period botiveon the spring equinox and tho sinnmor solstice 
retains tho former advantage but discards tho latter; moreover, 
it eeeina a contradiction to include the longest day of tho year— 

midsummer day,” at the end of spring. Nature however 
does not—in this inetance—proceed by fixed quanta, and it is an 
interesting subject of discussion which definition of siiriiig best 
fits ** the season in which vogetntidn begins.” Th6 lieginning of 
vegetation ia, liowevor, on extremely vagiio date.' Tho snowdrop 
blooms in Jamiiary ond the orocua is associated ivith St. Valen¬ 
tino. 

In weatorn Europe phonological charts linvo been usod for 
BO yoai’S or more to show tho march of spring iiortlnvavd and east¬ 
ward, an early example alhowing a period of over 72 days 
required for the progress of spring from tho shores of tho Qulf 
of Coriiitli to northern Norway. A more recent inA^estigationt 
shows that in 1930 the beginning of spring Avas 72 days later 
in Hammerfest than In Palermo, Those “spring charts” are 
based on oliservations of dates of tho earliest floAvoring of A'arious 

Nftturo, London, 181, 1038, p. 214, 

t “DavPrillillngsoJnzngnni ZUrloheco" von Hans Frey (KUaimoht), Nonjftlil’flbl, 
Nut. Gca. Zmioh, 1931. 
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plants, and a difficulty lies in finding a repreaentative selection 
of plants wlluch can cover a large enough rango of latitude, also 
tliQ appearance of the aelooted iiowors doos not nocesaarily give 
tho season in vrhich vegetation begins. The temperature of 6°C. 
oj' approximately 42°F. is supposed to bo of signifioanco for plant 
life; it was regarded by continental botanists of the last century 
as the oritioal tomperatuTe above whioh tho growth of vegetation 
begins and is maintained in a European climate, and 42°F. was 
chosen as tfie base line temperature for the computation of 
“ ocoumulatod tomporature. 

A convenient meteorological date for the beginning of spring 
therefore might bo that on which the smoothed curve of the 
annual course of temperature rises above 42°F. The data for 
Kew Observatory, whioli from a prbviouB investigation* are in 
suitable form may be examined from this point of view. It 
appears that tho smoothed curve of tho temperature for tho 
period 187l'1929 passes above tho 42° lino on March 11th, 
whereas for 1871-1900 the date is March l7th, and for ilOOl- 
1929, March 2nd; tlnis in tho second period spring was 16 days 
earlier than in the first. There are no cojiiparahle phenological 
data for the whole period in question, but tho table oompiled by 
Me.ssrs. Clark and Margary,t which shows the average date of 
flowering of 13 plants in a 36-year period, is of interest. This 
table Allows that tho average date for all districts wos three days 
earlier in 191G-1926 than in il891-1900. If only the five dis¬ 
tricts with tho longest records are considered tho apparent 
advance of the flowering soason is roducod to one . day. Tem- 
poraburo is only one of tho numerous factors affecting the 
phouologioal events, and in 1893, when the earliest spring 
rooordod by tho phenologists occurred, the early pjirb of tho 
year was loss noteworthy with regard to tomporature than to 
the other motcorologienl olemonts, Tho study of woatlior in rela¬ 
tion to plant life is ono in which muoh remains to bo done. In 
particular, it is not known to what extent duration of dayligllit 
1 b important, irrespective of toinporatuTO. 

Tho problem is simplified in tlioso countries whore some spoo- 
taoular natural event suoh as the dbhkclo or break-up of ice in 
tho 'rivers makes an obvious end to the rigours of winter. In 
southern Uussia and southern Canada this occurs about tho 
middle of March, and since it nearly coincides witlli the dis¬ 
appearance of the snow cover and a rapid rise of tomporature 
it is a highly appropriate herald of spring. Taking all those 
factors into consideration, wo see that ill qur latitudes spring 
can hardly bo said to open so early as March lat. Tho weight 
of ovidonco sooms to place tho average date of commoncomont a 
fow days later, but certainty oarlior than tlio spring equinox, 

• r^wloH, Q.J.ll. Meteor, ftoc, LVI, 1D30, p, 376. 

t Ibid, p. 00. 
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Tho (lato varice widely from year to year, liowovor, and in «omo 
years spring is certainly '* in tiie air ” by tho ond of Fobiniary, 
while in other years it is dolnyod until April. 

Bearing in. mind tho usual doscription of spring weather in 
this country as troacherouB," one is not surprised to find 
on referonoo to tompornturo data that tl»o daily moan tempera- 
turo appropriate to Mardi 21st may l)o attained any time 
liohveoii January and May. It is not intended, liowovor, to 
define tho " troaoliory ” of tho weather as a matter of range of 
mean tomporaturo—in the Inst 00 years at Kow Observatory tlio 
moan temporaturo for 2d hours on March 2l8t has varied 
between 53°F. and 29°F., a range of 24.°, whilst July ibth has 
varied from 77°F. to.53°F. and February Ifibh from 53°F. to 
21°F. ^ Thus, if we attempt to imp rove on tho astronomer’s 
definition of spring ns beginning on the same date all over tho 
northern hemisphovo, it is necessary to proceed with caution. 

Since for meteorological purpose wo need a fixed date, how- 
over, tho oonvonienco of inoliuling throe com])leto calendar 
months is sufliciont to oufcwoigli tho slight promaturonoss of 
March list, and wo may allow spring to borrow’ a few days from 
winter. 


Royal Meteorological Society 

The jiionthly mooting of tins Society was held on Wodjiosday, 
Fobruary IRtli, at dO, Cromwell Road, iSouth Kensington, 
Prof. S. Chapman, F.U.S., Prosidont, in the Chair. 

The Proaidentinl Address, which should have Isjon doUvorod 
at the annual gonornl mootiag on January 18th, was postponed 
until this mooting owing to tho illness of tho Pi'e.si<lonb. Ib'o- 
fcHsor Chapman toolc as his subject “ Atoms, Molcoulos and tlie 
Atmosphero,” 

Wliile the molooiilar constitution of air can bo ignored in 
conaiddring most meteorological problems of tho lower atmos¬ 
phere, it is of groat importanco for tho phonomona of tho upper 
ntmosplioro. The roraarkablo advances mado in recent years 
in our hnowlodgo of tho intimate constitution of matter l)oai' 
closely on many problems of upper-atmosphorio pliysics. For 
this ronao]i n broad summary of modern views on atomic and 
molecular sfcruoturo was given, bearing on tlioir states of excita¬ 
tion, ionization and. dissOoiation, on tho snectra that they omit, 
and on tho ofiocts of impaots l;>etwcen particles of various kinds, 
eleotvons, atoms, molooiuofl and ions, Brief mention was made of 
phenomena in which such considerations aro 
of importance:—'the spootro of tho aurora, and of absorption 
bands produced by oxygen, ozone and water; tho dissociation of 
oxygen in the upper atmospliore; and tho ionization of tho 
UIP2501' air. 
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Correopon^cucc 

To the Editor, The Meteorological Magazine. 


Curious Cirrus Cloud 

The clouds desorlbod below were observed netir Hindhead, 
Sui'rey, on January 0th. During the morning, light oirrlia 
trnvolled over the sky from, north-west, and at lOh. 16m. in 
the west about 40° uid I saw two very well defined, roughly 
parallel cirrus bands. They were fibrous in texture, breaking 
at the oast end into a faint cirro-cumulua structure, The^ had 
altered little by lOh. 46m., when olworvation was rendered impos¬ 
sible by proximity of the sun. The bands remained roughly 
parallel throughout. No other cloud than cirrus was seen tliat 
clay until after noon. Aircraft were about between 10 and 11, 
but the duration and appearance of tlio cloud load me to con- 
dude that amoko was not rosponaible for the phonoraonon; 

S. E. AsHatOHE. 

22, Soho Bead, Ilatxdswm'Ui, Jiirmiimham, January SSi, 1030. 


The Low Temperatures of January and February, 1933— 
their probable cause 

The marked fall of temperature which occurred in the second 
fortnight of January over almost the whole of Europe, again 
raisc.s the question of the probable cause of abnormal variations 
of temperaturo. 

Thougli the immediate cause of these variation.s is the displace¬ 
ment of certain centres of high and low barometric pressure, 
Avhioh determines the direction of the winds, wo cannot stop here, 
but must invostigato the cause of those clisplacomonts of the groat 
utmosphorio centres of action; furtHior, this oauso must also 
explain variations of tomporaturo, since with the same direction 
of the winds and almost the same bavomotrio prossuro the tom¬ 
poraturo may be very diftoront; for example, from Docombor 
l6th to 20th, 1932, with higli pros-siiro over central and wostorn 
Europe, and low prossuro centres over the Atlantic, the woafJlior 
was very mild (G4°F. at Dordoaux on Dooomlior 10th, l7th and 
18th). On the other hand, from January 16th to 25th, 1933, 
with high prossuro over Europe and low over tlhe Atlantic, tom¬ 
poraturo was very low. 

Thus, atmospheric conditions, being almost identical, cannot 
explain such differoiicos of temperature os those l)etwoen the 
second fortnight of December and tlio second fortnight of 
January; tho cause cannot bo found oven In the wind direction, 
sinco in Jnnuai*y oast winds wero cold but in Decemlmr night 
tompoi’aturo at nordoaux with oast winds was about 46“F. Wo 
must seek olaowhero. 

Very curious coincidences occur behvean variations of torn- 
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povature on the ono hand, and on the otlioi’, variatioiia in the 
phenomena of the sun’s aurfaco, spots, faou'laj, otc., ua observed 
daily at the Observatory of Talence for more than 30 years. 
Similar observations now cover a period of nearly 00 years, and 
havo shown tlie following relalionsdiip between solar phenomena 
and tho temperatiiro of western Europe : ' 

^ Eveiy recrudoBcejico of sunspots or of faculoo is followed by a 
rise of temperaturo. 

Inversely, every diminution of sunspots or of facultc is fol¬ 
lowed by a fall of temporaturo. 

This is preoisoly tho coincidence which occur rod in December 
and January last. In December the appearance of largo spots 
on tho Bun (ono of which was visible to the naked eye from 
December lOtih to lOth) was followed by relatively high toinpora- 
turea, especially after a roourronce of tlio spots fi’oin Docembor 
18th to 20th, The latter, in oonsoquenco of tho rotation of tlio 
sun in about 2() days, reapiDoared from Jaumary 3rd to ilOth, 
but dooroased after the lObh. Following this diminution and 
tho oomplote disappearance of these spots after January lOtli, 
temperature fell considerably over almost the whole of Europe 
and tho western Mediterranean. There was a now formation of 
spots from January 2Gth to 28tli, and another rise of tompera- 
ture. Those coincidoncoa oonfonn to the rule given above and 
biiiig out Tvliat might be described as the “ individual action ” 
of su-nspotfi on our temper at ures. 

Another largo group of spots was visiblo on tho sun during tho 
first fortnight of February and was aocompaniod by high tem¬ 
peratures, This group of spots disappeared on February 13th 
and temperaturo fell again. The table given below shows tho 
variation of sunspots with temperature in our countries :— 


1933. January 15th-20tb 
,, 21at-26th 

,, 20th-31at 

February lat-Bth 
Gth-lOth 
„ Ilth-15th 
16th-20th 


Numbor of 
Spota 

(Total of 3 day a) 

3 

0 

0 

16 
10 
n 
0 


Tomporaturo 
(Hordoaiix) 
(Jlofti) of 3 (layB) 
3*4 
- 2'0 
0'7 
tll-2 
ll‘G 
B-2 
2-8 


Those variabiona are similar to thoso of November and December. 
If the cause of the appearance and disappearance of tho spote, 
looulse and other ptienomena of tho aim wore luiown a motliod 
of foreouAting, which i,s not possible at present, could bo based 
on; these phenoinepa. 

Ncvertlioless, ds tlie sun rotates in about 2B days we know 
that an immense group of spota which turned tho westovil edge of 
the aun on February 1121^1 and 13th will reappear on the eastern 
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edge on Fobniary 27th or 28th, Tliero 1b thoreforo a groat 
probability that toinporatua-o Avill rise nt this time and that the 
first days of March tvIU linye relatively high temperntnros. 
Consequently a return of cold is pi’obable towards Marcb lOtli 
when those spots will disappear again, except for modifiootions 
oanaed by the appearance of now spots. 

A. periodicity of 100 years in the return of solar periods can 
give useful indications of the probable return of certain season/} 
after an interval of a century. Thus, the cold winter of 1929 
corresponds with those of 1829 and 1729; the cool and rainy 
fluimraor of 1927 corresponds witli that of 1827; the unpleasant 
years 1930 to 1932, to 1830 to 1832, the hot August of 1932 to 
August, 1832, the cold January of 1933 to that of 1833, oto. 
This secular correspoiidonco can bo readily explained by the fact 
that a century comprises nine solar periods of nn average length 
of 11*1 years; in spite of the unequal duration of aolnr cycles 
(ranging from 9 to 13 years), cycles of the same length recur at 
the same date from one centiiry to another. 

If those periods wore rigorously similar from one century to 
another, one could oiinounce that '1033 would present tlio same 
character as 1833, which was not a warm year, but this indica¬ 
tion could only be precise if we knew the onuso of the appearance 
and disappearance of phenomena on the aiirface of the sun. At 
least, wo can say tiliat the marked atmospheric variations which 
occurred during the first two months of winter have coincided 
with definite phonomoua at the surfaco of the sun and indicate 
the real cause of those variations. It is to bo regretted that 
tho sun does not hold its rightful place in meteorological 
observations. 

IlnNUi MiiMnny, 

Obscri'dloire dt Talenco {Oh'onile), Januurji 81«/ and February 1038. 

Reviews 

The effect of Indian Motmiain liaiigea on- Air Motion. By 
S. K, Banerji, D.So. (llopvintod for private oiroulatlon 
from Indian Journal of Physics, Yol. v, Part vil, pp, 699- 
745.) Calcutta University Proas, 1931. 

In an earlier paper, reviewed in this magazine Inst year, Dr, 
Banorji investigated tho oftoot of tho Indian mountain ranges 
on the Boa-lovol isobars (assumed to bo true stream lines for the 
lovpl of about 0.5 Km.) during tho months of tho soaith-wost 
monsoon. Tho present paper gives a more detailed analysis 
of the various points that wore only very briefly disonssod in 
tho first paper.With various simplifying assumptions, an 
oxtonslvo analysis is given by which Uio tlhooroticaj stream 
linos in tho monsoon current can bo drawn over India, and 
those stream lines are shown to agree oloeoly with the ” olieervod 
stream linos " at tho 0.5 Km. level. It may be notod, however, 
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that if wo take aa " obsei'ved «troam linos ” at tho 0.0 Kui. 
level, tJie aolieme recently given by Wagner,* insboad of tlm 
system of soa-level isobars, the agreement is not so oloso. 

A shoit SQctioii IB devoted to consideration of the vertical 
motions; the figure computed for tho rainfall of Juno to Soi)- 
tembor over the Wostorn Ghats—7,000 inchc.s—vastly oxeood.s any 
figurea observed in India, oven tho colobrntod Cliorapunji 
inches, in those four months, ko that the 
utili^ of disouasing a mean monsoon soason is doubtfiul. In 
Gio iiu'ther discussion promised, it is to bo hoped that Dr, 
Jlnnorji will concentrate his powerful analytical attack more on 
the three-dimensional aspects of tho problem. 

-- S. T. A. Minnnnna. 

Books Received 

Monthhj Rainfall of India for 1927, 1928 and 1929. Published 
by tho various Provincial Govoriimonts and issued by tho 
Meteorological Department. Calcutta, 1929, 1930 and 1931. 


/7 . „, Obituary 

Zee Farh.—VlQ rogrot to learn of the death on 
Ootolwr 55h, 1932, at Washington, D.C., of Capt. H. L. Paris, 
Aasistant Director of the United States Const and GeodoticSnrvoy 
0 nt Caruthersvillo, Missouri, on JaniiAiy 

lidfcli, 18G8, and received the degree of oivil onginoor from tho 
University of Missouri in 1890, During tho early part of his 
enr^r ha was mainly engaged on the extension of the trans- 
oontinontal triangulation along the 39tli parallol across tho 
J 00 cy Mountains and on hydrographic work wjioii ho was in 
charge of magnotio observations at sea. From 190G-14 lie was 
Inspector ^ of Magnotio Work and Chief of tlio Division of 
j-orrostrial Magnetism. 

Pro^ffsnr BarlanWdhur We rogrot to learn of tho death, 

oil Dc^inbor 26th of Prof. H. W. Fisk, Chief of tho Section of 
Dand Magnotio Survey in the Department of Terrestrial Mng- 
notiem of the Carnegio Institution. Ho was born at Genova, 
Kansas, on September 26tli, 1869, and after training in niatho- 
mahea and astronomy he was appointed Professor of Mathomatiiis 
at Fargo College, North Dakota. Here be became interested in 
ones iial magnetism, and after some voluntary surveying work 

Terrestrial Magnetism in Ootober, 
1906. His surveying activities included Bermuda and the West 
Hidies, Central America and the northern parts of South America, 
lie was also interested in the effect of eclip.ses on the earth’s 
magnotio flolcl and in secular variation. In 1929-32 he was 
^oretaiy of the Seotion of Terrestrial Magnetism and Klectriolty 
in tho American Gonphyaical Uni on, 

Qeophysik, Leipzig, Yol. 30, 1931, p. 100. 
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News in Biief 

Tho Fourteenth Annual Sou-(5o of the ^Toteorological Office 
■WHS hold nt tlio Koyal Hotel, .Woburn Place, Loudou, ou 
February SHfi from 7 to 11.-15 p.m. Despite tho inclemency of 
the 'weather, a large and ohoerful company asaemblod. Tho 
greater part of tho time ‘vvas occupied in dancing, and in 
addition there wore games, prizes and a greatly appreciated 
entertainment by the 'well-lcuown comodiennea Elsie and Doris 
Watera. The ball-room lent itaolf readily to converaatio]!, 
and in tho short interludes between dancca as well as in tho 
refj'oshmont interval, many scattered members of tho staff—and 
their Avivos—■were able to renew old acquaintance, while it Avas 
a great pleasure to welcome also a few former colloagucs. Tho 
evening was generally voted a great succo.ss. 


Tho twelfth annual dinner of tho staff of tho Meteorological 
Office, ShoeburynosB, was held at the Queen's Hotel, Wostcliff, 
on Saturday, February 18th, 1933. 

The Weather of February, 1933 

Pressure was above liormal ovor most of Russia, Spitsbergen, 
o.xtromo north of Scandinavia, northern North Atlantic, most of 
tho Jlritish Isles, Alaska, British Columl)in, Avost and soutili 
United States and in the neighbourhood of Bornnula, tho 
greatest o.\;co>sses being 14*'lmb. at Skykkisholm, l<L‘2mb, at 
Julianoliaab and 12'8ml). at Wnigatz. Prossuro was IteloAv 
normal ovor most of Canada, north-east United States, Routhern 
North Atlantic and most of Europe, tho groatoab doiioits being 
G'2mb. at Bornholm and 4'7ml). at N., 110°W. Temperature 
was a))ovo normal in Spitaliorgon and Scjandinavia except in 
nortliorn Lapland whore it Avas a« much as 5°F. IkjIoav normal 
anti below normal in central and Houth-wcHt Europe. Pi’ocipitn- 
tion Avas deficient in Spitsbergen and in oxcoss in SAvitzorlaiid ■ 
in Sweden it was 70 per cent, above norjiial in Scania and 
central Lapland and 40 per cent. boloAV normal in Orobro, 
Skai’al)org and LinkGping. 

Tho Avoathor ovor tho BritiHlj Isles Avas inild at first, l)ocoming 
cold about tho 10th Avith sovoro BiinAvstorinH later. Sunshino 
records for tho montli wove generally considerably aBovo the 
normal. From tho lat to the 9th do]>roasions passed to the 
north-Avost of tho British Isles Avitli associated secondaries and 
tho Aveather Avas mild and unsettled Avith bright intervals. The 
2nd Avns a sunny day over the Avhelo country Avitli 7'9 hrs, bright 
sunshino at Rothamsted, 7‘7 hrs, at Dimdoo and Claoton and 
7'0 hrs, at Stonylnirst. Rain ocourrod on most days, with snoAV, 
sleet or hail locally in Scotland on tho 2nd, Avhilo galea were 
oxporioncod in tho iioidh and Aveat on tho 2nd, 8th and Dth apd 
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a tlmnclerstorju at Lerwick on the 2nd. Mist or fog occurred 
locally. Maximum temperaturoa reached 68“F. at Nottingham 
Cambridge, Hull, Dublin and Waterford, and minima exceeclod 
60°F. in south Ireland on one or two occasions. On the 10th 
northerly winds in the roar of a largo doprcaaion caused a 
marked fall of temperature to spread over tiro coiintiy, while a 
small secondary moving Houth-oast noross tho British Isles 
brought snow and sloot showers generally in Scotland and during 
the night of the lOtli-llth over eastoru England ns well. 
Thunderstorms were experienced at Tottenham, Kow and 
Croydon during tho afterpoon of tho 10th.* On tho 11th tho 
Atiantio nntioyclone had extended across the British Isles^nd 
the 11th ond i2th were both cold sunny days, 8‘7 hra. of bright 
sunshine wero experiouced at Holyhead on the 11th and 9*0 hra. 
nt Ross-on-Wye on the 12th. From the 13th to 23rd pressure 
remauied higli from Iceland to tho Azores and low to the east 
of the British Isles, and the weather was mainly cold and sunny. 
From the 13th to 17th there wore only light ahowors of rain 
and a slight sprinkling of snow locally over tho whole country 
but from the 17th to 23rd snow fell to a considorable depth in 
the nortli and east and light snow sliowers occurred in tho south 
even as far as Guernsey. Sunshine records wero good over the 
country generally during this period and eapooially on tho 22nd 
and 23rd when over 9 hrs. bright sunshine wore recorded at 
several places. On the evening of the 23rd a depression 
formed over north Ireland and m,ovod later to a position off souith 
Ireland, deepening considerably. Snowstorms occur red over the 
greater part of the British Isles and were especially severe in 
Wales, the Midlands and northern England! and strong south¬ 
easterly winds increasing to gale force at times wore experienced 
in the Midlands and south. By the 20th southerly winds had 
brought milder weather and the rainfall on that day combined 
with the melting snow caused hoods in many parts of southern 
England. The 27th and 28th were also mild days with ocoa- 
smnal rain, heavy locally, but bright intervals. At Fofanny 
(Co. Down), 3-10 in. fell on tho 28th. The distribution of bright 
iiunshino for the month was as follows 


Stornoway 
Aberdeen 
Dublin 
Birr Oastlo 
Valentla 


Total 

(hra.) 

58 

70 

74 

66 

86 


DilT. fVom 
normal 

(bra.) 

0 

“ 8 
+ 1 
— 1 
+17 


Total 

(hra.) 

Llrorpool 80 

Ross-on-Wyo 05 

Falmouth 80 

Qorloflton 77 

Xow 76 


Dlff. fit)in 
uoniml 
(lira.) 
+21 
+24 
+ 8 
— 4 
+16 


The sp^ial message from Brazil states that the rainfall in 
tno northern and southern regions was irregular in distribution 
with averages 0-28 in. above normal and Q’31 in. below normal 


* Soep, 36. 


t Bee p. 29, 
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rospootivoly, but in the raiitral regions very scarce with average 
1‘71 in. below normal. Four antioyolonos passocl across tlio 
oountry and a continoiital doproMiou dovolopod in the south. 
The crops wore generally in good condition. At Rio do Janeiro 
pressure was 0‘2iub. above normal and tomporaturo normal. 
Aliscdlmeous noicH on weather abroad culled from variona eourcea. 
Following tllie thaw at the ond of January ton days of spring 
weather provailod in Swit/.orland during wliich the sjiow jnelted 
rapidly up to the 5,000-ft. level. Ry the 13th h()wovor, wintry 
weather had rolurned, Snow foil heavily alxuit the il8th and 
ski-ing conditions wore generally oieollont during tho rest of tlie 
inontli. Near Avila, Spain, soyoral trains wore detained by 
heavy snowfalls about the 20th, there being 5 ft. of snow in tho 
station of La Canada, near tho tunnol through tho Bierra 
(liiadiirrama. Galea wore ox|iorionQod in jSicily about tho 23rd. 
Snow fell to a dopth of half an inch at Cannes in tho early 
inoruing of t]>o 2'lth but quickly disappoarod in tlio l)riglit sun- 
shine during tho day. {The TimeSy January Jlst-Fobruary 25th.) 

It was unuBually cold ovoi' Morocco round almut tho 22nd 
ami motor oars wore blo(;kod by snow on ono of tho Atlas passes. 
{'The, Times, Felmnary 23]'d.) 

A lieat wave ])assod over JJrisbano early in tho month, but 
about tho 16th tho overdue rainn had spread thoro as well ns to 
other parts of Queensland, (f'lw Times, February Ifith-lOtli.) 

Coinmunieatiou was re-established about tho 12th with Bandy 
Point, tlie fishing village on tho west coast of Newfoundland, 
whu'.h had boon cait (Jf by a galo and high tides during tho ])re- 
viouswook. Temperature was above normal in the eastern ]tartof 
North America during tlio first days of tho month but tho intense 
cold spoil oxporionced in tlio west soon spread also to tho oast. 
During tho week ending tho 14th moan temi>oraturo was ns 
much as 2{1°F. below normal at Yellowstone Park (Wyoming) and 
Grand Junction (Colorado) while —46*^1*'. was registered nt 
White River, Ontario, on tho Otli. Bovero snowstorms also 
aooomjianiod tho oold spoils, many trains being snowbound and 
tolograpli wires broken. During tlio following two weeks 
tomperatiiro rose considerably above Hie normal ospoeially in 
the w'cst. Precipitation was gonorally below normal in tho 
Avesterii TInitod States and varialilo in the eastern States, ('/'//e 
Times, Fel)ruary 10th-13th., and Washington, MU-, V,S. Dept. 
Agrio. Baity Weather A/n^? imd Weeldy Weather and Orop 
Ihdleiin.) 


General Rainfall for February, 1933 

Eiiglainl and Wftlos ... ICO 

Sootlnnd. ... 128 

IrolMirl ... ... ... IhO 

Qrltleli IbIob . 140 


I per oout of tho avorago 1881-101 (!, 
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Rainfall > February, 1933: England and Wales* 
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Rainfall t Febniai^f 1933: Scotland and Ireland* 
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Dnliy, OloiKUrrooh ... 

676 

118 

Oailh . 

Wick . 

a‘4 6 

162 


Oftraplinirii, Bhiol. 

77U 

117 

Ork . 

I’oMHina, DQcriio,ss. 

sros 

132 


].)iimrriofl,Onol»trm, U.I 

2'6'1 

82 


T.orwidk . 

3'52 

111 

II 

Jiakdaloiimh' 01 w. 

7'00 

141 

Cork . 

Gttliorngli lliHd.ory. 
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yoo 


Avjftis. 

Kottiiis Holioiil . 

:i'i)0 

170 



3'68 

130 
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77 
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Summer Thunderfitorms"^ < ‘ 

.By. DbuoLAB,'' 

1. (rencval- Tftcrmnl J^truclui'e .—It is .couvpuioAt.,jroi’:.j>i'ucfcioal : 
purposoa to tUstingulalt |tlio layortf Iwlow.'tiiul abovo-tiho .ooiidou-., 
sivtion lovol. In. tlip lower, region tbo bpKo-rutp of. tempuiiiiUiro, , 
the liorizoiitftl toinporaturo grndiont/roi'ogr.iiplne; roivtuTes ,on tUo>' 
groundj eonvevgiiig wiiula; and pr^obnbly-tlio .dyiiaiuien-l ofToots ofi r 
wind alioariiig (i.c., .yiiriotiou -.with liQigUt)j; iiro nil. importunt.,; 
rm)b)rH. In Nomo ouwoh when the rolntivo liumidity. is Iugh,i only.-, 
)i snnill vortical diaplneoinout ia required do form.oloudB>M Abovo' 
tlie (loud imao tho snturtttotl adiabidio bipsofjnite pi;oye8«.ti).Iio-.n . 
aound oritorion of,stabiliLyi,i Quly n sinnll .oxcosa ovoy tliin.-yaluo 
is roipdrod, but us .a ruio.,tlio Mdouds miuat bo .-nblo to, grow. -toMi . 
height exceeding , 10 , 000 . feet from bnso to,suinmit-lieforo.thunder-' 
storins .dovolap/...and idtlniuglL: on !Hi)mo,,.neoaHions tIitt,.|\oigkt Jh .,i 
loss, it is uaiinlly innch, grpivtoiM T'lio'largo nmnboi-'iof topliir, 
gi )ims now iivaibihlo show-tluit lienrlyi nil,ibo onorgy: in roleasod .( 
above tlio condonanfcioni.lovolr'So vtliat dho irising.lair muet-^Hin. 
vortical velocity far up intoitlio olouds,.except in so .Ear ua;.it is .• 
rotardod by friction .with tlia.nuri’oiiuding jair, or with.solid er- i 
liquid particles, A iquantitntivo ufwjt of .tho oiiorg.y. luouBiiredi by 
tephigrams proves difllculb, partly lOwiug ,.to tko. Inck- of,.an n 
abBolylo ■critorion of. tlio intousityi of. a .atorm. . Tlic soYcrity 
noted- at .n partioular pl|ico iniist dopoiul. pii[rtly.on wlicthorxtlio. 
atoi'ni;happens* to ho ovorlioacl nr a fow.miles, tvway. t 
fi3fl7)-tio7/a7i b0fio- *t/!ja I Mr * fj. 
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So fnr there Beonui to be a complete lack of upper air obHeiya- 
tioos witliiii the atorma. Obaorvations mtulo juat outaide 
thunderstorms, plotted on topliigvaras or Hoi^x diagrams, show 
that ftir rising adiabatically would often bo 5 F. or more warmer 
than its environment (in extreme cqbos over 10 F.), througti a 
Qonaidorablo range of height, probably Boinetimos up to tlio tropo- 
pausB. If we consider a column of air in hydrostatic oiiuihbrium 
oxtondihg from the ground to 8 kilometros, and thoro is no 
pressure change at the top, then n rise of 1 F. of the moan 
tomporatiire of the column invoWca a fall of jirusauro of over 
2 mb. at the ground. Actually thoro is usually a rise of pressure 
under a. thunderstorm, once the precipitation hiis started. 
Occnaionally tho barograph drops sharply just outside the ram 
area, but rarely falls more than 1 mb. below its undistiirbod 
level. Little ia known about tho vertioal acceleration, but its 
oHfoot must bo small. If there is a vortical n<icoloration of 2 cm. 
per sec. per see. up to 5 kilometros (giving a vortical volooity of 
U metros per second at that hoighth and if its cuinulativo offoot 
is all transmitted downwards, and friction is neglected, there 
would ho a rise of surface prossure of 1 mb. to lie au])ori>oRO(l on 
tho atntioal eftoct. This figure may Iw oxcoodod for short periods 
ovor small areas, espoeinlly in view of tho importance of rnction, 
but when averaged over a period of liours, and over tlio wbnlc 
area of tho storm, tho effect in question must bo loan. Thus the 
available evidence seems to show that tiie storm is little warmer 
than its environment. Factors tending to reduce tho tomiiora- 
ture in the storm are mixing with tho onyiroiimont, and the 
oftoot of prooipitation, especially hail, soft hail and snow molting 
into rain. Near the ground \A\o cooling is inoroasod by ovnpora- 
tion, and tho importance of tho resulting pool of cold air is 
generally recognised. 

It should bo kept in mind that tlmndorstonns normally take 
hours to develop, and that a aovoro storm generally covers a 
oonaiderahle area. The scale of tho phenomena is important; 
small soqIo coiivootion cannot in itself eauso a thumlorstorm. 

2. Diurnal Variation. —In hot woatlier in soutli'Oast Finglaiul 
there are more thunderstorms in tho evening and night than 
tliere aro hoforo 18h. fl.M.T. I have examined the data in tho 
Daily Weailicr Report for tho period IOlC-32 in the forecast 
districts, south-east England, oast Englaiul and oust Midlands, 
and noted oases of thunder with a day tomporaturo reaching 
76°F. or more, either at the same place or within fiO niilos^^ uml 
find that there wore (12 oases during the period 7h. to I81i,7 and 
8B cases during tho period I8h. to 7h. following tho warm days. 
Many of the late evening and night storms worn proviouHly- 
formod diurnal convootional storms, I>ut many others wore of a 
different type, though no doubt due partly to tflio surface boating 
and eonvootion during tho day, ospocially to heating on the 
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ooutinont when tliore wrh an uppor curront oxcooding 20 in.p.h. 
from a soutlliorly 2 )oiiit. (Eucli day or niglit "waa only couutod 
onoe.) 

Thuuderatonns on UoL nftornooiiH uro novor numoroua, and in 
Into Hummor fchoy aro oxtroinoly rare. Out of 173 days when 
the toinporaturo reached Noniewliore in tlio Loudon avcii 

during tlio j)oriod 1916-32, tiuindor occurred in tho area hetweon 
7li. and ISh, only on nine dnya, or 5 i)or cent, and tho porcontago 
ia oven ainallor if one oonaidora one plaoo only. (A roiiort of 
thunder at any London atution in tho JJaily Weather Jtciwrt, 
including Croydon, dotonniiicd a day of thuudor; toinperatiiras 
of 80°F. or more at any atation except Grooiiwioh or Camden 
Square wore includod.) In tlio middle of London the only aevoro 
Htoriu of diurnal convection type on a day avIIiou toinporaturo 
ronohod 80° waa on June Kith, 1917. The sovoro atorm of July 
lOtli, 1923, just Kkirlod tho south-wofit suburbsj tho storms of 
Juno 18th, 1017, and of July 22nd, 1926, wore of an entirely 
ilifforont tyjio, and tho otlior storms on the list were not aovero. 
Storms in the afternoon gouorally require oiiinulua formation to 
commence lioforo noon, but in hot weather tho tomporaturo Is 
high at tho hoiglit of a few thousand feet, and tne relative 
humidity near the ground is usually low, bo that oumulus forma¬ 
tion is usually delayed and may novor eoinmonoo at all. Quito a 
mutilier of afternoon storms develop in definitely cool weather in 
polar air, associated with a largo doficioiicy of upper air tompora- 
Giro, More often tho surface toinporaturo is near the normal, 
and the lajise-rato is slightly above norma) Ihrougli a largo range 
of height. The necessary ('.onditioiis as rogartls humidity and 
lajiHo-rate are umiallv ussociatod with a depression, a trough, or 
a ool of a shape which gives oonvorgonco {hc.c. Rootion 4 liolow). A 
favourite region is tho centre of an old All an tie depression which 
has drifted oyer land, oven if it has largely filled iiji, and perhaps 
dogoiieratcd into a rounded trough of low proHsiiro. The air has 
generally followed an irregular track, with mainly oycloiiie 
ciirviitnro, between latitudes 47° and 60°. It is often oallod 
“ nuiritime suh-polav air ’* but labels of this type aro not very 
helpful. A suitable length of land track is roquii-ed for etorniB 
of diurnal convection type, varying according to tho strength 
of the npiier wind, and at coast stations it is important that tho 
uppor wind should have a cmnpononb off land. For tho dovolop- 
mont of local thnnilerstorms tlioro should not bo too rauoh vector 
ohango of wind with height, at least above tho cloud base, ae other¬ 
wise tlio top of tho rising column is sheared away and tho clouds 
break up. 

Night storms are (if two main types, which wo may term low- 
1)1180(1 and high-based. Tho former are mainly winter, maritime 
or coastol, and polar air plioiiomona, and they are rare in early 
summer. Tim latter are osHontially assooiatod with warm wontlior, 
hooauHo an adequate moisture supply at 4,00fl foot or above 
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i i’oqU'irtMi a.high-teniporatiiro at Uiose’ lovols, and tho 8\u’ftico' layoia 
'■••ar-o quiokly wfti‘mo(l'.up unless thoro is a thicikilow cloud-Bheot from 
the North Soil. Tho height of the base of the storm ranges up 
...to 'm-obablV' >10,000 fcob in extreme' oasos' (in lower ■ latitudes this 
•'.-ligiirei is oxcecdiid). ' Higli level star ms may ocour during -tho day, 

..vlmt they are’■probably mere frequent at night. 

‘-■At stations where'there is a comjileto record of ihimder through- 
• ’.mit'-the'l24.'>'hour8 -for' several yoara,' it-would be ’worth.'wliilo to 
’■examine the diurnal' variation'in relation to temiioratnre and 
iObhev-factors. 

- vlJ ’ Vvper ■ Wind '■ are.—Many timndoi’sl.orms are ■ iisso- 

einted with wai’m'RoUth-easb winds from lho continent, and since 

^'.thft ivtist--component. of' wind velocity increases lyitlr height on tho 
“avorage,'.there, is often o/’HOiith-west' ourront higher up. bomo- 

■ timMithd-development 'of thuiidorstorms is-lielpodd»y a slight fall 
-of'Upper air temperaturG^ espooially above '10,000 foot. -llio com- 

"dnnation'of'thesA two facts'has sometimes givon rise to thenns- 
.•>leading‘aiotion ^thnt thermal instability Is developed bolwcon a 
v-warm'-BOutlueast.ourront’and an'over-running enldor south-west 
‘■loilvrcnbroven at constidorflblo heights.- Such a proems is a prion. 

- .improbable,"because, ivlion the geoatrophio wind voors with in- 
' oi'Gftsing height,i'the'effect of the horizontal motion is to increase 
o tho’toinporafcuro, 'IL'hia'was first pointed out by I'jxnor, and I 
'.■inoritlonod it in 19^2,* adding that a veer above 10,000 feet was 
.'unfavonr Able ..for‘thunder, a'ho results given lielow show that 
d'tUit in true* even'above 5\000 foot. ^ ^ 

Sincc^irtglO'SuiTunovfl EivG ftpt tb l )0 miKloiidiiip, I Iiiivo oxfiTtiiiion 
1 Vi the hvhole period’from 1923 to 1032, from May to SuptomlMn-, in 
'• •tho iHOtitli^oastorn area " (south-east and east I'.ngland iind oast 
Midlahtls). '‘Pilot halloon observations wore used up to 0,000 foot, 

■ ' 'ahcl when'availalilo to IDiOOO foot, but those wore rare, and the 

ihlgh-level current'uaually hud to bo determined from nepboHCO])e 
Vobservations. Alto-icnmulus 'obsovvations were profovrc‘d when 
avWilablo (flinco’the middle levels are the-important ones for 
n'-ihunderstorins),. but in many cases oirnis olmervutious were used. 

- ■I'j’ho' gpoat’majority of high level aoiilh-easterly eurrent.s oxtondod 
‘ right up to the cirrus. J Duo'south windR, or cases of a roughly 
. -ecpial nuinlwr of ohservatiouH with oasband wo.st oomponeiils, wore 

■'if^micfl. ’ iPhe ocoiirrouGe of tlumdor anywhere in the area, within 
ll3 hOurB'after tho’wihd observationj was' dotormiiiod from-the 
tlj)i(kf Wi*hthe>i' Ucport\ with-the condition that the thunder slioiild 
-. lieiMthirtv'1.00' riiilos'of 'the 'place' of' moasuromont of tho'upper 
^:*wiiid.''l”OTily two. obsorvations per day wore used, normally morn¬ 
ing and evening. 

•p'pheri reaults ''showed . out of 156 oasoa of winds at 
I jij 00 0' foot In' the ■ sutith-enst qii ad im t^ there -wovoy'l 21 ■ oobob wi th 

■' * iosdott, QJJt.' Meicor.. Hoc.t -IS,, 10*22, ?f. srifi. Tlia auliject is cIlHcUHsod 
c qoftiitltively ill Mmi'. R, 'Meteor. 5'<h}. I,' ia'20, lYii. 7. A fiiir iiiortHum (if agmo- 
in#nt W(te foniifl bfibweuii facl. and theory. 
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n, wind in tho Bouth-west quad rant at tlio higliov lovols, and 
thunder occurred witliin 12 hours in 3'I oases, or 28 per cent. 
TJioro wore 35 cases when tho south-east curront extended right 
up to tlio higlior levels (iiiiddlo or upper troposphoro, usuully 
both), and thunder oncurrod within 12 hours in 23 eases, or 
00 per oont. It is eatisfaotory to find theory oonfirniod in this 
manner. 

Tho layers from 1,000 to 5,000 foot, and thence up to tho higlior 
lovols, woro then oxniuinod separately. Out of 170 cases of south¬ 
east ivind at 1,000 foot, there woro 57 with Houth-wost winds at 
5,000 foot, and thuudor followed in 18 cases, or 32 par cent. There 
woro 113 cases of south-oaHt wind up to 5,000 foot, and thundor 
followed in 41 of those, or 36 por cent. Tho difforonco is small 
and probably has no signiflcanco. In some caso.s with thuiulor 
in tho last group, thoro was a considorablo veor up to 5,000 foot, 
though tho wind roiuainod oast of south. Somotimo.s it certainly 
ui)i)oar.s as if tho advoction of warm air in the lower lovols, 
associated with a wind veering upwards, inoroasos tho lapse-rato 
at tlio top of tho layer aCooted, and helps tho dovolopmont of 
thunderstorms. At Horde (iiorth-onst Franco) in 1918, noroplano 
obsorvations woro made on threo occasions very oloso to thimdor- 
Btonna of tliia typo on summer ovoniugs, with doudfi at 6,000 or 
0,000 foot moving from south-south-west, and south-easterly winds 
lower down. The lapso-rute from 1,000 foot up to the olond level 
was above tho normal, and it is fairly certain tliiit advoction 
had incroasod it, ovon though equally high vaUios woro somotimos 
obaorvod in fine hot woathor or in jiolnr air. The lapao-ruto in 
tho south-soutli-woHt iqipor curront was also ahovu iionnnl. Tho 
lapBO-ratc liolow tho clouds was nearly up to tho dry adiahatio, 
hut nowhero quite roadied tlxat figure. Tho thundorstorniB 
ocourrod along oold fronts, and no isolated storms wore viaiblo, 
so that tho breakdown of stability was duo to tho trigger action 
of tho front, and did not take place spoiitanooualy. Sulmoqueub 
oxpoi'icnco has siiown that storms of this tyjio aro almost always 
associated with fronts, whoroas supor-iuliahnfcio lapse-ratoa have 
not yet boeu observed. 

Turning now to tho upper layers, we find that out of 107 oases 
of Hout-h-eaat wind at 5,000 foot, thoro was an upper south-west 
QuiTont in 00 cases, and thundor followed within 12 hours in 
19 oases, or 29 per contj while tho south-east curront oxtonclod 
to medium or high lovols in 41 oasos, witli thundor after 30 of 
these,^ or 73 per oont. (Tho oxamplos in this group aro not quite 
identical with those disouesed oarlior, as thoro woro some oases 
whon tho wind was nurth-oastorly at 1,000 foot, hut south-oasfcorly 
hi^ior up.) Tho results at those levels aro dooisivo. 

Fairly frequently there is n slight or moderate fall of tompera- 
turo at high lovols before the thunderstorms, generally acoom- 
panlod by a fall of tho barometer and a transition fiom an anti- 
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oyolone to a shallow depression. The upper wind direction is not 
in itself important, so long as it does not vcor with height. As 
a rule the direction does not change muoli ivith height, though 
there Is often an increase of velocity. In the case of a slow 
fall of temperature ili is not nocossaiy that the wind should hack 
with height, oven when tho full is duo to advcction, which is by 
no means tho only factor. If there is anything in tho nature of 
a travolling rotary aystoiu, there is a small wind coniponont across 
the isohavB bringing over tlio colder nir.* , . , , , 

It is almost cortaln that tho fall of teniporaturo at high lovols 
is not directly connected with land and soa distribution. ^ A 
ohango from a warm anticyclone to n relatively cold depression 
may take placo at any seaaoii. It may also be noted that similar 
synoptio situations give thimdorstonns in tho eastern United 
States, and also sometiinos near our western coasts, oven when 
no continental air onn have reached that region. Tlio storms 
are loss frequent in tho west than in tho south-east, but it must 
be remembered that a auitablo lapse-rate in tho iiiiddlo layers of 
the tvoposphoro is only one of the factors rociuirod for thundcr- 

atorms. , , , .1 j l 

Sometimes there aro widespread outbi'caks of thunoorstorma 

moving from south or south-wost over the British Isles, while near 
the ground thoro is an easterly ourrout whioh is warm in tho 
south of England but cool further north, chiefly owing to the 
North Sea. A Poaturo common to the whole ai-oa is marked wind 
shearing Imlow the level of tho oumido-nimbiis clouds, whi(;h may 
produce dynamical effects helping to start oil thundorstorins. 
Above the cloud baao, shearing is rarely largo, hut there is no 
reason to believe that moddrato shearing destroys wi<losprc*ad,_ m 
distinot from purely Iqoal, thundorstorins. Any inurkod wind 
discontinuity generally indicatds a thermally stable layer, and 
any thundorstorms which develop must Iw entirely above or below 
it;' A dlBContimiity at about 8,000 to 10,000 feet is on the 
average tho most effective for stopping thiindorstorms. 

4. The Moiature Sup2>^t/’ —of our severe storms occur when 
tho dew-point is higher than tho sea tomporalniro near our ooaata, 
BO that no evaporation oan take placo there. Tho sea south of 
latitude 49“ ia no doubt usually tho ultimate source of tlio' 
moisture, but frequently tho air has boon over tho land for a 
conBidorablo period. Evaporation from tho land adds moisture, 
ospooially if tho ground ia wot, but oonveotivo mixing onrrios up 
moisture out of tho surface layer, more partioularly If the 
humidity is low in the upper air. When air passes from sea 
to land, the abnoluto humidity may increase, docroaso, or remain 
conatant, according to the relative magnitude of those factors. 
If there Is 110 prooipitation, tho total moisture in a column of air 

* lov(^H. J/cyi. ^ Mftepr. ^oe, 1, 11)20, No. 7, p. 101, and Zwulon Q.JJL 
Mettor. ,S'oc., 65, 1020, p. 145. 
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will iioriTially increaao ovor laud, ns ovnporatioii can iiover be 
zero in EuroiJo iu sunurior, aiul this moisture may lator become 
available for thiinclorstorms, especially if convection is at first 
limited to the lowest 0,000 feet. 

IiioronsQ.s of moisture which are attributed to tho roplncomont 
of continental by maritime air may be really duo to the replace¬ 
ment of an anticyclone by a depression, which usually comee :n 
from west. If there is a depression over eastern Ernnce and an 
antioyolono off tho bay of Uiaoay, tho chances of tluiiidor spread¬ 
ing to England are enormously greater with a south-oaHterly 
than with a south-westerly upjier current. The immonso 
influence of tho pressure distribution on the humiditjr in of courao 
duo to convergence or divergence, which is a dominant factor, 
oven if wo ignore development and consider only tho offeot of 
surface friction. Dr, F. J. W. Whipple* has shown that the total 


Ilow at right angles to an isolsar is whore G- is tho 


gradient wind, and a tho angle between tho isobars and tho surface 
wind, and Il*K = (a sin A, whore X is tho cooflioiont of eddy 
diffuaivity. If wo take K = 10'‘ cm® per see., tlion a volume of 
1,300 oubio metros of air flows ovor each metre of isobar per 
second. This is a high voluo of K, but it is reasonable on a 
summer day. With a surface temperature inversion, K is usually 
liolow 10‘, so that the flpw across tho isobars is loss, in spite of a 
larger value of a, Tho order of magnitude of tho flow can bo 
verifled from pilot balloons, but tho variation is largo, and in 
thundery weather small irregularities make aocurato compntatimi 
impossible. If wo take a (drclo of radius of 500 Km,, and a flow 
of 1,300 cuhie metros por metro per second, with a Avater content 
of 12 gms. por cubic inotru (corresponding to a rolativo humidity 
of 50 per cont. nt a tomporaturo of 77°F.), then tho infloAV in 
12 hours would carry in moisture oquivitloiit to a Inyor of Avator 
3 mm. dcop over the urea. This moisture could add 25 por cent 
to the rolativo humidity of a layer a kilomofcro Ihiok at a moan 
tomjioraturo of hO^F. At nightj^ or ovor tho soa in summer, tho 
inflow would ho loss, owing to tho smaller value of K. The increase 
of moisture per unit area Avoiild l>o larger Avith a smaller olrclo, 
and loss with a woalcor gradient. In tho oase of many doiiresflibns 
and most anticyclones, tho sumo air mass romainn for a foAv days 
in tlio same system, so that tho offeot of oonvorgonco or divorgonco 
is oumulativo, and must ho muoh groator than land and sea offoclB. 

It is interesting to noto that Avnofchor avo consider lapse-rate or 
lunnidity, the most im)>ortant factor proves to Iw tho prossure difl- 
trihution, whieli is the historio basis of forooasting, Tho ispbario 
systems and their movements and develop monte, ns ahoAvn 
especially by the haromotrio tendencies, are still the central 
foundtttiojrof forecasting, and Avill probably always romniu so, 


* Lomlon, (J.J.Jl, Mrleor, *S’w., tfl, 1020, p, 46, (oq^iiatiou 0,4), 
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liowovor valuable Bupplemontary in formation may bo in certain 
cases. 

Sometimoa thunderstorma develop when the air is dry above 
5,000 foot or 80 , oxciopt in the cumuhis olouds. It Rliould bo Itopt 
ill minil when intorproting obaovvations on a tophigram or Hort« 
diagram that a partieular humidity rearling may depend oii 
whether it was taken inside or outside a oloud. In the caso of 
widespread storing the air is usually damp through a largo range 
of height, but even thou there may bo damp and dry zonoB near 
together. 

5. livUition mih Fronts .—Though fronts are obviously of groat 
importance in coniioxion with tlunulorstorms, the exact relation 
is very variable, and the problem is complicated by local squalls 
duo to hoavy rain or hail. Quito a number of cold fronts after 
hot woathor, oven in tho aPtornoon, pass without thundor, A 
considorablo number of storms are assooiatod with warm or 
stationai’y fronts, though those may not bo sharply dollnod. What¬ 
ever bo tlio nature of tho front, it froquoiitly happens that tho 
storms aro carried on ahead by tho upper wind, and in tlioso 
oases tho actual troiigli of low prossiiro, or tho contro of the 
doproHsion, may pass witiiout thunder. Upper wind obBOiwations 
are certainly valunblo for forecasting tho time of arrival of auoh 
storms, A rathor remarkable case occurred on May 20th-2l8t, 
1032. There was a widos]>road outbreak of storing during tho 
night of tho 20th, and storing jiassod rapidly from Bouth-soiith- 
wost ovor parts of London at about 22h. (t.M.T,, when tho surface 
wind wag just beginning to back to oast, well ahead of a diOiieo 
warm front. Tho contro of tho dojirossion passed next day, and 
at about llh, thero was a tomporaturo difforonco of 18“F, within 
50 miles, but there was only a little looal thundor during tho 
morning, and the cold front thou crossed south-east England 
without thundor. In London tho woathor remained lino at tho 
flrst cold front, but rain coinmoncod about six houra later and 
was heavy and continuous for twelve hours (21 mm. at Kow) with 
a WNW. wind in the lower layers. 

6. (JlaMification of Thmuhrsiorms. —'J.’hundoi-BtormB depend on 
so many factors ovor so groat a range of height that there is no 
satisfactory baais for a classification. An elaborate olnssifioation 
would lie possible but futile. For jiraotioal purposes it is useful 
to distinguish botwoon diurnal convootional stornig and tho 
varlouB otlior typos, but it must bo roinoinliorod that instability 
is always developed near the ground by a few hours of summor 
sunshine, but that thunderstorms only form when conditions 
higher up are suitable. It is not by clnsaifioation, but rathor 
by the intonsivo study of individual oases, that progress may 
prove possible. Tiho largo, mass of data being collected by Mr., 
S. Morris Bower should prove useful, espooinlly in tho aroa where 
tho network of observations is close. 
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Summer Thunderstorms 

The nuuual conmis of summor tliuiidoi-Rtonns in tlio British Islos 
will bo coramencod on April let next. Tho nsaistanco of rondora 
in rocording storms will bo very much apprecintod, Tho details 
required remain materially tho same ns last summor. A note of 
tho date and time of the observation of thuiidor, lightning or hail, 
Avith the dircotion in Avhich the lightning was scon, capocially at 
night, will bo very vnluablo. In tho case of actual thundorstormB 
additional information of tho folloAviiig clioracter will bo 
woloomo:— 

1. Time of first observation of thunder or lightning, with 

direction and estimatod distance. 

2. Time of commoncemont of very heavy rain or hail, or 

approximato time of noarost apiironoh of storm, with dirco- 

tion and estimated diatanco. 

3. Approximate time of final observation of tliundor or light¬ 

ning with dirootion. 

4. Seventy of storm; changos in direction or strength of wind, 

changes in temporaturo, (to., during tho storm. 

The shortest note for any of the days is valuable; it is not 
antioipatod that every observer Avill fully record oaoh storm. 

It is oasontial that tho place from which tho record is inado 
should bo spooifiod by moiitioning tho approximate distance and 
direction from a railway station, or otherwise, and tlmt tho 
standard of timo used siiould bo stated. 

In thanking nil those Avho wore good onough to send in data 
last year, I may mention that tho report is in preparation and 
will bo foi’Avai’dod to observers in tlio course of summer. 

S. JklonniB Bowkr. 

JMuglty Terrucc, Oakes, mulder^eld. March 11/A, 1033. 


Royal Meteorological Society 

The monthly mooting of this Society was hold on Wednesday ovon- 
ing, March 16th, at 49, Cromwell Road, Brof. S, Cliapman, 
F.R.S., President, in the Chair. As is customary in March thp 
meeting took the form of a looturo (The Symons Memorial 
Looturo), which was delivered on this occasion by Mr. P. M, S, 
Blnokett, M.A., of the Cavendish Laboratory, Cambridge, his 
subject being 

Cosmto Hadiaiion, 

The study of whnt is now known ns cosmio or penetrating 
radiation began over 30 years ago Avlth tho oxporimontal in¬ 
vestigation of the oondiiotivity of tho air in olosod Vessels, By 
1932 measurements of tho ioiimation had boon oarriod but up to 
heights of 28 kilometres in tho atmosphere and down to depths 
of 230 metres under water. The ionisation is found to bo 100,000 
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times more inteiiao ftt tlio highest point roaohod compared with 
that at the. greatest depth. More than 400 papers have been 
wtitten on the Subject and still tho natiiro of tlio primai'y radia¬ 
tion is not certain and its origin quite unknown, 

Tho ionisation is constant in time to Avitliin 2 por cent at any 
one place, but is about 12 por cent loss intonso at tho equator 
than in latitudes of 50° N. and S. From those Intitiidos to tho 
poles it is nearly constant. It is probable, but not certain, that 
the primary radiation incident on tlio earth’s atmosphere con- 
filste of an isotropic corpuscular radiation with a moan onorgy of 
more than 10^® volts, 

Tho actual ionisation ntsoa level is duo to fast partlolos, mainly 
electrons, protons and " positive oloctrons.*’ Tho tracks of these 
particles can bo pliotographod by tlio Cloud Method and such 
photograplis Iiavo shown that very coinplox jihonomoiia of groat 
variety and interest ooour in connoxion witli tlio absorption of 
the primary cosmic rays by matter. Many theories have boon put 
forward to explain tho origin of theso rays but no oiio soeins to 
fit tlio known facts, -- 

OFFICIAL NOTICE 

Coux'se of Training for Observers 

Provided onough applications are rccoivod, a oourso of training 
for meteorological obsorvora at olimatologioal stations will lid 
held at tho Meteorological OlHco, Exhibition Uoad, South Kon- 
sihgton, on Tilosday and Wednesday, May Dtli and llOth, 1933. 
Tho Gbtirso will deal witli ordinary climatological work, but not 
the special work carriod out under the Crop Weather Sclionio. 

Subject to limitations of space tho Courso will bo oiion to all 
climatological observers and deputy obsorvors in connexion with 
tho Moteorologioal Office. There will bo no fee, but bvavolliiig 
and other inoidental exponsoa in our rod by olworvors^ attending 
the CouTSO will in no ease bo paid by tho Motoorological Ofilco. 
Applioations for admission to the Course slmiiid bo made at once 
to The Director (M.O.'^), Air Ministry, Kingsway, London, 
W.C.2, frorii whom further information about tho Course may 
bo obtained. _ 

<Eon‘C0ji)ontetKe 

To the Editor, The Meteorological Magazine. 


Spells of Sunshine 

In corapai'irtg rainfall statistics we nearly always inoludo ngilros 
relative to Rain Spells, Diy Spells, etc., and in analysing sun- 
shine in this diatriot for tile past 30 or more years I have been 
trying to employ aiinilnr terras in relation to mmshino, 

Sunshino Hgures are aom^timea misleading. In Dooeinbor, 



Apr. ll)aS] THE METBOEOLOGICAL MAttAZINli). 


08 


1932, the aunflhiiio horo ainoiiiilocl to SO"'! hours, while tho uorznal 
is 22 hours, tliiis giving un oxocss of 38 por cent,; but in that 
jiiontli tl»oi ‘0 was n period from tho 9th to the oud during whicli 
tho only recordable Bunshine was limited to eight days and 
only on two of those exceeded one Iiour, 

1 hnvG not come ncrosa any attempts to clnaaify suna'hine 
I'oeords in a similnr manner to tha terms emphiyed in rainfall 
and I had in my mind to use tho following :— 

Sunny Period ... 30 days on all of wliich thoro was 

recordable sunshino. 

Bright Period ... Ifi days onoh of wliicli had one hour or 

more of sunshine. 

Dull Period ... dl) days not having one hour or more of 

suuBhino. 

Sunless Period ... 10 days with no rocoi’dabI(> sunshino. 

If anyone has done anything along tliia lino I will bo plonaod 
to hoar what periods, etc., wore employed 

WiniiiAai Dunuar. 

17, Kay Jliri, Kilmamock. Janttary 10///, 1038, 

Large Hailstones 

The following note in the second parish register iiook of St. 
ThomrtK, Soutluvark, may l)o of interest:— 

" Thenr was Haile stones ffoll in Mr. Lock’s yard the 18th 
day of May )1680 taken up and measured In oircumforoiico 
fi ynchos and 3 /piarters, and by report bigger was taken 
up in sovorali j)lace8 in Southwark. 

Gor. I^cko.” 

W. H. CiiAimBN. 

Brmnhledomi Hand, Carshallon. 7//t, 1033; 

Ftostless Periods at Abergele 

Tho winter mildness of tho jMorth Wales coast is well known, 
bitt tho following results of observations made horo during tlio 
last 13 years in ay bo of interest. My thorinomotors Are oorbiAod 
and placed In a standard Stevenson soreoii 

(1) Any month at any season of tho year is liable to havo 
no Hcroen frost at all, 

(2) Throughout tho period wo liavo had only tfliroo Octo¬ 
bers and only six Aprils with any frost. 

(3) Wo have never rogistorocl frost between April l7th 
and October 25th, both inclusivoj a period of 102 
consooutivo days without frost, 

(4) Tho absoluto minimum during tho 13 years has boen 
ir)'3®F. on February 16th, 1029', and during tho period 
there havo bodri only 10 ocedaioris when tho.tompevaturo Iiaa 
falloii lielow 25°F. ^8 of these Tjoing in February, 1920), 

The remarkable mildness of Aborgolo may bo duo in some 
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degree to the configuretion of tho country and to the adjacent 
wooded limestone hills. 

I expect that Holyhead and possibly parts of tho Pembroke- 
shirt Qoast can surpass Abergele as to mildness, but apart from 
those districts, it would be interesting to know whether any 
place north of Devoushiro can do so. 

Sydnky Wilhon. 

Treni-y-Cml, Sea Moad, Abergele. March Mh, 1938. 


Great Diurnal Range of Temperature 

During tho recent spell of anticyolonic weather a diurnal range 
of temporature in excess of was registered at this valley 

station ou four successive days, March 26th-29th, and on March 
28tb there was a rise amounting to within eight hours— 

the greatest yet noted hero, lii tlio standard Stevenson screen 
a minimum of 10'2*F, during the early morning was followed 
just before il3h. 30m, by a maximum of 0G‘9°F. The thermo- 
gi’aph, which is expo.sed noar-by in an old-pattern Stevenson 
aoreon of sninllor size and more open oonatriiction, showed a 
still greater increase—from 10°F. at 5h. 30in. to 68°F. at about 
13h. Ilitliei'to the most extensive diurnal range given by the 
standard thermometers since tho installation of tho station four 
yoara ago was on September 27tli, 1929. 

Kelativo humidity from, the dry bulb and wot bulb readings 
wfuj as low as 23 per cent, at 14h. on March 28th. The morning 
minimum by the radiation thermometer over short grass was 
12*7°F. j the solar maximum (black bulb in vaouo) reached 
131‘7®P. by 13h.j but fell more than 20°F, during tho next hour 
with the arrival ovoihead of the northern fringe of a London 
smoko-haze. 

At llh,, though the screen temperature stood at C2*1°F., 
storage cans of rain water, kept in the shade, still contained a 
cimaiderable amount of ice. Inoi don tally, the garden was found 
Uttered with scores of ■ dead earth-worms at 9h. Those are 
believed to have been destroyed by the severe frost diu’ing tho 
rmui's before sunrise, when they must have boon prevented by 
the fiozon state of the soil from re-burrowing after their noctur¬ 
nal travels. E. L. Hawkh. 

Cconmood, The trolley Jtoad, Jliohnaneteorlh, Iferla, ApHldrd. 1083. 


Beginning of Spiring— and other Seasons 

I do not think that anyone could spend much time in tho 
endeavour to frame a logical scheme for delimiting the boun¬ 
daries of the seasons without reaching the final ooncluaion that 
ui6 quest, la futile and the problem intractable for:two reasons : 
firstly, booause it is so much a matter of definition; and secondly, 
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booauso the senaons are essentially overlapping periods, oapecialiy 
in a maritime climate liko ours Tvlioro ovoi'y season is very long- 
drawn. In fact, so olloctivoly docs autumn join hands with 
spring through the dopth of the open English winter, that 
almost every year reports from the ahircs appear in the Press 
of Dccembor primroses in token of the oxtrnoi'dinary mildnosa 
of tho season.'' In short, thoro ia no precise dato for the 
commencement of spring with any more significance than a 
human convention. 

As regards tho more general question, I rlo not think it ia 
fully realised tliat if tho avorngo coldest part of tho winter 
ooinoidod with tho darkest part, that is witli tho winter solstice, 
if tho hottest period of sununor were symmotrical with tho 
lightest that is centred on tho summer solstice, and if the valuo 
of its moan annual toini>oraturo were crossed precisely at the 
spring and autumn equinoxes, there would bo no problom at 
all. It is the fact that the soasoiial quarters as arranged by 
temperature lag a month behind the quarters as arranged by 
the duration of daylight and intensity of sunsliiiio that makes 
the subject so debatable. Botli temperature and light are impor¬ 
tant criteria in regard to living creatures. • Thus Febru-ary, 
though belonging to tho winter quarter on the score of tlio cold, 
ia in tho spring quarter according to tho light, whilst May, 
though too cool to lio placed in the summer quarter, has pro- 
oedonco over August on tho basis of long days and poworful 
sunshino. 

Tho seasonal quarters adopted by meteorologists, vivi,, spring: 
Marcli, April, ft-Iny; summer; Juno, July and August; autumn : 
September, October and November; winter : December, January 
and February; rest upon a thermal basis, and tliough not per¬ 
fect compromise Iwttor with other criteria than could oJiy other 
arrangement of months. 

Ij. C. W. Bonacina. 

86, I^arlutnmU N'. tF.3. Mar oh 'lUh, 1083. 


World's Altitude Record Flight 

I was especially intorostod in the meteorological conditions during 
tho World|H Altitude Rocoi'd Flight, aa published in tho 
Meteorological Magazine for February, p. 13. May I oongratii- 
lato those concerned with tho publioation of the flguros, on their 
promptness, ns usually tho chief snag lies in tho fact that such, 
if published at all, are usually too late to revive interest. 

I may montion that during tho tost of September 7th fino 
apooimons of'oirrua cloud wore made by tho exhaust gases, but 
rofoiTod to in local papora as " clouds of smoko," and tho 
spectnolo from a motoorologioal intorost was very faoinating. " 
Tho repo)‘t given in tho Meteorologiool Magazine later deals 
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„ut “P *“ 3'’'®“" “■ o" Soptombor ICtli, 

a^tjiough the writer does not iiitoiid to convey that oirruB 
i'0P?rted from this area, I fool that it i., only 
state that his ovidont tlioovy of haze ia correct. At 7h 

enn^rVy from tlio aerodrome was only 

o«si- ^ ENL. force 2 with 8-lOtli.s of oumulus cloud from 

li to ob morui bo, b, afternoon with haze or liieli foe to o 
of "‘t lSh visibility 1,100yds., wind NE., force 2^vith^(}-10tlis 

ctonsG fog on the morning of tho l7th (7fo). ^ 

■^^r/c3ione Arcftiu, JTorJiikl, Bristol, 2faj-cJt, 2nd, lORS. ^ UnOWN, 


Th6 Duration of a Lightning Flash 

chirt M'Culluin Eairgriovo roproducos a 

^ ^ deduces ovidonco of liglitniiig tlasli 

lowin(»' nvt^ approximately 5/8 sec. In this connexion tho fol- 

Jiiilv fotlf'^AM made on. a storm at Windsor, 

to 1029, and not hitherto iniiblished, may lie of iutoroat 

=<i(Ka>'' ,ud,™°„Ii®'i*‘,'‘"‘® “PP™™®, of tl'o dowa-to.o.u th 

most flashes consisting of several dia- 

the ^"d J T nn ^ interval botwcon disdiargoe being of 
iio-ii- 1 . Iwo especially intorostintr otisos wore 

uotod omu-rnj^B probably within a nulo of tho poii® „ otaTvT 

pXh of tha nllTT”? •"»<»'<» of tho air aroui!^ Iho 
patn of the nash took place. It appeared that tho initial dls 
^uvvge consisted of a brilliant silvei- thread surrounded 

- th?oad'” r of the central 

which>Jmn f* v If*! poraistod for about ^ sec., during 
^ P««sed tliro4h ita centre^ 

'had passed.immediately the last /' thread " 

ITad a cm6 film been taken of most of tho flashes observed 
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u single visible *' flash ” to bo coinpoaod of n nuinber of short 
discharges lasting a few thousandtlis of a second ocourriug at 
intervals at 1/100th to 1/lOth of a second. 

To obtain oiu6 film confirmation or negation of this conception 
it would be necessary to record at a spcod of 100 to 200 pioturoa 
per second, a rate not l>6yond the possibilities of oin6-j)hotography 
at the present time. 

F. E. IjUTKin. 

Hudio Raiearch lilaliim, Slonffh. January "[XUi, 

The February Snowstorm 

In your interesting article on the above, I see no mention of 
the Groat Snowstorm of March 9th, 1891, which reseniblod tlio 
storm of the present year far more than that of January 18th, 
1881. 

I write froin personal oxi)oriQnco of both snowstorms, and in 
my opinion, so far as the south of England is concerned, the 
storm of Inst February is not to bo compared for severity with 
either of the provious bliraarde. For example, in Jtiuuary, 
1881, London had such a lieavy snowfall that snow was banked 
U'p against one’s door so tliat it was impossible to get out without 
" digging one’s way out ” I In Sussex the drifts wore front 
8 to 10 feet deep, and I knew of a man who wont out with a 
horse and cart from Worthing, whoso vehicle got buried in a 
snowdrift, and ho had to unharnoM tho horse and return as boat 
ho could, tllio oart remaining in tlio drift for nearly a Avook. 
This February in tho scmtliorn counties there was at most only 
about six inolios of snow, which quickly molted as rain and sloofc 
supervened. 

Tho snowstorm of March 9th, 1891, chioHy affected tho western 
counties, Devon and Cormvall being buried under BuoAvdriftn for 
several days. London and the south gonorally hud a lighter 
anoAvfall but voi-y loAV tompornturos. 

Heavy snowfalls in tho south and west of England aro oa\isod 
by a distribution of barometric ju'cssure which is fortunately 
very uncommon, n rain-boaring doprossion from tlio Atlantic 
deflected from its usual course to tho southward, draAving in 
cold Continental air, and thus prodiioing snowfall instoad of 
rain. Thus tlieso blizzards ” are in this country gonorally 
associated with oastorly or south-oastorly galos, that of March 
9th, 1891, being particularly sevoro.. 

Donaiu) W. IIornhr. 

02, Cunulft Roadt Olive Fain, IfuaUnsiii, March ^27111, 1933. 

Snowstorms of Fobruaryi 1933, and others 

Attempts to make categorical comparisons of big snoAvstorins, or 
for that matter other olasaea of storms, seem unwise beoaueo of 
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the mauj different aepecta to l)o considered. In the 10-yoiir 
supplement to my article in Bi'ituh liainfall, 1927, I shall not 
put the case for the blimrd of February 23rd-20th, H933, nioro 
strongly than to say that for area oovorod by deep snow it wu« 
one of the most severe in half a century. The snowstorm of 
Januaiy, 1881, whioh nffeoted the southern half of Groat Britai]! 
has been given relatively too muoli proinijionco in our meteoro¬ 
logical annals mainly beoauso it hit London; but there havo 
been many equally severe snowstorms affooting arena just as great 
in the more northern parts of the country, all of which will Lo 
found recorded in my paper. It is doubtful whothor the anow- 
stoi-m of February 1933, was more severe in Ireland than tluib 
of April, 1917. As regards consider able tracts of country in 
the south of England lying under deep snow Hhore havo boon 
several months, particularly in the 18D0’s and 1870's. to surnnsn 
February, 1933, quite apart from tho outstanding drifting 
blizzards of January. 1881, March, 1891 and Docombor 1927 
Jn one respect tho second week in February, 1000, is unique' 
aincyt I^at 187D, namely in the fact that tho entire area .if 
the Biitish Isles loy under deep snow at tho same time, duo net 
so much to a partioular blizzard, as to a succession of hoavy 
snowfalls first in one disfcriot then in anotlior, ^ 

Pobriiary, 1933, have sbown the 
ntaiMtlng peouliarity of being preceded by heavy local snow¬ 
falls m areas which escaped tho main storm. 

Parliavimtjrni, iMulmi, N.WX .VftrrA aWA, 

NOTES AND QUERIES 

Ball Lightning at Stoke Poges ? 

The Slough, ^ton and Wind&or Observer for March 10th con- 
ffoatruetion of a fir tree by lightning in 
P ” Fairfield Lodge 

M a saw what he desoribci 

T ^ f^'om the sky on to tho tree, wluoh iin- 

coraw of thoToLo; for4«n^atelv''“fdnn'’tl'io opp^ito^fireot^n" 

cr^^;fTwo'^“,‘;:r' ■‘"o -s"iu i.".- 


Lunar Girona leen from Stornoway 

r. A. F. Owen of H.M. Coastguard Station, Stornoway, Isle of 
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Lewis, has sent the following dogoripfciou of a lunar cm-nrin 
olwei-vod from there at 2li. 30m. on March 10th, IO 33 . The 
diameter of the corona was approximately 18°. The central part 
next the inoon was coloured from white to reddish bro\ 7 n This 
was sivrroroidod by a oivcio of colour, light blue on the inner 
side and liglit green on tho outer side. Surrounding this acain 
came furblior circles of colour in tho following order, light brown 
dark brown, dark green, light green and light blue’ d^rk brown’ 
light brown with very light rim a “ h^■o^nliah-whito on the 
outside. 'X’ho brown shade was distinctly noticeable three times 
inner, midway and outer circles. At 4h. tho corona became 
very indistinct, only two inner colours showing reddish brown 
and light bhio and light green. At 4h. 10m, the moon waa 
obscured t:>y clouds. yU 2h. 30in. tho wind was S. force O-T" and 
the sky G/lOths covered, there being much cirrus visibilitv 
10 miles, _ ’ ^ 

Accessories for use with the Dines anemograph 

Soon aftox* "the adoption of tho Dines anemograph by the Meteoro¬ 
logical OfTico the plan was introduced of showing on the charts, 
in addition to the rulings for multiples of 10 miles per hour,’ 
soalea by which the strength of tho wind according to the Beau¬ 
fort seal© could he rend. Those scales were set out according 
to tho wolocity oquivnlonts adopted in 1906.. The observer 
having aix anemograph provided with such n chart has been 
able to rojcid off tho Beaufort number without concerning himself 
with tho wind velocity in miles jicr hour. 

Accord iaig to tho noAv convention of tho Meteorological Office, 
the equivnlents of the Bonn fort scale depend upon the exposure 
of the hofxcl of tho anemograph, and as the printing of special 
charts fox- various exposures is not to bo recommended some 
alternativo method of reading the strength of the wind was 
required. The need has been mot by tho provision of a pointer 
which aliclos along an u])rigl}it fixed to tho top place of the recorder 
of the anemograph. As will 1>g aooh from tho illustration (sea 
frontispiocQ of this number of tho magazine), the upright is 
graduatocl in miles por hour on one sldo and according to the local 
Beaufort scale on tho other. Tho pointer oan be swung out of 
the way vvliou the chart is being changed or the pen adjusted. 

The first pointer of this kind was made in the Kew Observatory 
workshop for tho anemograph which is above the dome of the 
Ohservatoi’y. Tho height of the vane above tho ground is 75 ft. 
The effoetive height " adopted for tho anemograph is 50 ft. 
Similar |:>ointora have now been made for use nt the metooro- 
logical stcxtlons at Croydon and Tlolyhoad and Birmingham. : 

Attention may ho called to another accessory which is to be 
seen in tlxo illustration and -wliich also serves to faoilitote direct 
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readings of the Dines anemometer. This is n drum, with auit- 
able graduations, fixed to tho spindle of tlio direction rocordor. 
A fixed vertical rod tapered at tho top end nets as an index to 
show the direction of the wind, This accessory is now atandni'd- 
isod by the makers of the anemograph, Mossrs, U, W, Munro. 

- F, J. W. Wnirpi.i;. 

Obituary 

Captain- Williami CiUon .—Wo regret to announce the death, nt 
Edinburgh, on March 25tlh, 1933, of Captain .W, Gillon, M.A., 
B.Se., Senior Professional Aa.sistant in tho Meteorological Olliro, 
Air Ministry. 

Captain Gillon was born at West Culdcr, Fifeshiro, in 
September, 1889, and was educated at Edinburgh DniversitVi 
where he graduated with first-class honours in Mathematics rii'id 
Natural Philosophy, Early in the Avar ho was commiBsioned 
as Sub-Lieu ton ant in the Hoyal Naval Vobinteer HeBorvo, and 
Asras afterwards transferred to the Meteorological Service of tho 
Royal Air Force witli tho rank of Captain, Ho joined the stuff 
of the Meteorological Ofllce as Senior Professional Assistant in 
Januaiy, 1920, and, aftor serving in tho Forecast Division at 
Headquarters, Avas posted to tho Isle of Grain, whore llio Avas in 
charge of the moteorologicol station attached to tlio looal Royal 
Air Force unit. Thereafter be remained in charge of motoo’ro- 
logioal stations at Royal Air Force units serving Buccossivoly at 
Leuohars, Aldergrove and finally Cattorick, Avhoro lie was 
stationed when he died. 

Although of a reserved nature, .Captain Gillon avqh ahvnys 
popular with his staff and with the Royal Air Force porsonnol 
with whom he came in contact. Wiile, during his service in tlie 
Mel^rological Offico, ho did not make any outstanding contri¬ 
bution to scientific knowledge, his professional Avork avob always 
Of^a high order and ho gave proof from time tq time of the 
ability to which his qualifioations bore testimony. His chief 
relaxation was golf, to Avhich sport he woe much attadied, 

!Z)r. Jiohert Thorhtirn Ayton ^Wo regret to learn of tho 

death of Dr. R. T. A. Innes, formerly Union Astronomer in 
South Africa, on March 13th, 1933. Dr. Innos was born in 
Edinburgh on November 10th, 1801, and educated in Duiblin, 
becoming a fellow of the Royal Astronomical Society in 1879. 
He soon became known ns a double star observer of roputc, anil 
in 1896 he went as secretary to Sir David Gill at tho Roynl 
Observatory, Cape of Good Hope. In 1003 he wos appointed to 
be the first Direotor of the newly estAblishod TrcinsvRixl Obsorvfl - 
toiy at Johannesburg, Avhere ho was in charge of inotoorologicnl 
EB atoU as astronomical observations. Ho wae a folloAv of tlio 
Royal Met^rological Society from 1903-12, and contributod 
papers to the Quarterly Journal on the Climate and Rainfall of 
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South Africa, Other meteorologioat papers by ]nra are “ The 
barometer in Soutli Africa " and Transvaal sea-lovol tem¬ 
per atui‘ 06 .V’ The University of Leydeni gave him the D.Sc, 
\honori% cati&a) for hi^ astronomical worlc. Ho retired early in 
1928. --- 


News in Brief 


The Brazilian Meteorological Servicjo will in future bo known 
as the Institiito Mctoorologia, Hiclrometria o Hcologia Agri¬ 
cola. Mr. R. P. Xavioi-j wTio succeoded Dr. fSampaio Forruz as 
Director in February, 1931, has retired owing to ill-healtlh, and 
Mr. C. de A. Martins Costa has became Director. 


Prof. J. Proudman, Director of tho Liverpool Observatory and 
Tidal Institute, ond present holder of the Chair of Applied 
Mathematics in tlie University of Liverpool, has been olcctod to 
the Chair of Oceanography in tlio same University. 

The Weather of March, 1933 

Pressure was above normal over Europe (except for the western 
British Isles), the Mediterranean, Spitaliergen, western Grroon- 
land, northern and western Canada, Alaska and the Mississippi 
Valley, the greatest excesses being G'3 mb. at Prague and 9*1 mlb. 
at Kodiak. Pressure Tyfis below normal over wostorn Siberia, 
tho North Atlantic, souDh-oastorn Canada, north-eastern and 
most of western United States, the grontoet deficits being 0‘0mb. 
at fiO N.j 30°W. and 6‘3mb. at Ekaterinburg, TomporatuTo 
Avas above normal over bluropo with tlio oxcoptioii of tho ll)oriaii 
Poninsula. In Sweden, it was normal in northern Norrland and 
4°-6°F. above normal in other parts of tho country. Rainfall 
was deficient at Spitsborgeu and gonorally IG ]Dor cent, bolow 
normal in Sweden. 

Sunshine and warmth wore tho outstanding features of tlio 
weather of March over the Bjutish Isles. At Kq\v tho total sun¬ 
shine was 70 per cent, above tlio average, and bus only oneo boon 
exceeded (in 1907) since 1881 ] and at Birmingham (iklgbaaton) 
tho total was C4 per cent, above the average. High day maxi¬ 
mum tomporatnros wore followed by frequent ground frosts at 
night. During the opening days of tho month tho weather was 
unsottlod with rain at times, slight in most places, but flieavior 
in south-west Ireland and south-west England; 1'77 in. foil at 
Holpe (Devon) on the 2nd. On tho dth, the cioinjilox tow proasnro 
area off pur sonith-west eoasts Ijognn to move northwards, giving 
oastorly gales in north Scotland on the 4th, but tho wontbor 
continued nnsottlod. Rainfall was moderate to heavy on tho 
Gth and 8th locally, IP04 in. foil at 'frooastlo (Brecon) on the Gth 
apd 1‘20 jit Valontia on tlio 8th, nnd Unindorstorms ocoiirrod on 
tho fith and 7th in tho south and midlands, whilo snow was 
reported from tho Shotlnnds and Highlands of Scotland on tho 
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4th, 6th and 6th. On tho 0th tho British Isles came iindor the 
influence of llhe anticyclone over the continent, and a sii-cooBsion 
of fine, -warm days and occasional night frosts followed until tho 
14th; 67°F. was reached at Collumpton and 66®F. at Bourne- 
niouith on the 13th, and 10’4 hrs. of bright sunshine woro rogis" 
tered at Edinburgh, CoUuimpton and Armagh on tho lltli and 
at Jersey on the 12th. On the l6th depressions from tho A.tlantio 
with vigorous secondaries caused a return to unsettled conditions 
for a timo with gales in tlio English Channel on tho 16th and 
19th, and in north Ireland on tho il6th. There was rain or 
heavy showers in all districts, and hail and thuiKlorstornis in 
south Ireland and south and north-east England on tho l7tli- 
19th, but there were long sunny periods, and in the south tom- 
peratua-e oontinued generally above normal. Snow and slcot 
were experienced in Scotland, north Ireland and parts of Wnlos 
on the 18th-20th. The deep depression over the Atlantic gavo 
ram and occasional gales in the west and north on tho 21st-23rd, 
but the anticyclone over Spain spread across tho onstorn Britisli 
Isles on the 2lBt, and later over the West as well, and sunny 
fine warn! weather with night frosts inland prevailed gonorally 
until the 29th. Some remarkably good sunshino records woro 
oyeriencod, daily amounts being frequently lietwcon 10 and 
had over 11 hrs. each day botwoon tho 23rd 
and 29th inclusive. The day temperature of 70°F. at Abordoon 
on the 28th was a record for March. A trough of low-preasuro 

thrsM P™vttlont on 

ponods of bright sunshino woro 
the roar of ffliia trough tomporaturo 

in SonZrJ locally and slight snow 

occurred at Croydon on tho 30th 
Slows aimshine for the month was as 


StomowHy 
Abordoen 
Dablin 
Birr Oastlo 
Talenh’a 


Total 

(hm.) 

88 

167 

128 

118 

116 


DifT. (Vom 
normal 
(hrs.) 
—1^ 
- 4-40 
-f- 6 
+ 8 
— 8 


Livoipool 
RosS'Oii -Wyo 
Falmouth 
Gtorlcaton 
Kow 


Total 

(lira.) 

144 

178 

181 

178 

178 


HKT, fi-oin 
noniml 
(lira.) 
+3(1 
+03 
+43 
+43 
+ 78 


Tho apeoial moeaago from Briull states that the rainfall in tlic 
northern and central regions was scareo and in Jhe souSm m 
regions very soaree, with an average 3-e4 in. Mow nomT Sir 

;SS“ha'n7tnX”rat.“™S T 

the favourable weather. Bio 
0'9°F. temperaturo 
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MiHcellaneotis note» utt tcecithar afn'oad tmlled from vanotiB saurccB^ 

'J’ho ice OH tho Damilw IhjIow CTiilat/, liiid broken up by the 3rd, 
and ub Sulinii tlio drift ieo wua running. A . Hull fcrawlor 
foimdorod off HoiuiO, noar Vardtt, in a heavy anowatorm at 
L30 a,m. on tho (ttih, five of the crow of 16 being lost. A heavy 
gulo was exporioncod along thj& Anatolian coast of tlie. Illaok Sea 
on tho 8tli. The river ice was moving at Itiga on the Jllst. A 
violent storm passed over Messina on the U2nd, but no casualties 
wore reported. At Pori. (Bjornoborg), Finland, navigation liad 
opened by the 29tli. i, {The Tijnes, March Ath-30th.) 

A dense sandstorm occxirrod ■ over the tSue/- Canal on tho Ist 
<lotiiining all vessels. One person was killed and six injured by 
a tornado wliicli struck Leop>oldvillo (Belgian Congo) on tlio Gtli 
(The Times, March 2nd-8bh,) 

.Sandstorins were exporioiicod l)y tlic Houston Mount Hvorest 
expedition betwcuii'Baghdad and Busliiro on the 'Itli, and one 
aeroplane of the expedition was lost in a sandstorm, at Allaluibad 
on the 12th. High winds at groat hoightn prevented full trials 
■of the exiieditiou's aoi'oplauos cliiring tlieiclosing days of tlio 
niniith. (The 2’rwes, March fith-Slst.) 

■ Severe early frosts oausod .damage of over .■£50,000 to blio 
tobacco crop in nortli-eastern Victoria. {The Times, Mnl'cli 
23rcl.) 

.'V tornado, approaching from Arkansas and ■ Misannri swept 
across TenncsRce oil' the :iiiglit of the Id-th-inth ; 3(5 i^eoplo were 
killed and about 200 injured. The dainnge wns heaviest in Nash¬ 
ville, Harrogate and JclliiM) in Tenuessco, and in Carulboinvillc 
in-Missnuri. ■ Tho flonds throughout tho valley of the Ohio'River 
wore still rising on the 2l«t. Twonly-oao pooiilewero killed and 
ahoiit'lOO injured by foniadocR accompanied hy thunderatornis 
which RWO]>b aoross oast To.xas, south-east Arkansas, and north¬ 
west Louisana oiii the 30th. A.sjioll of warm woathor passed 
alowly across the United States from west .to oast during the first 
three weeks of ■ the month, temjioraturo was ns muoh aft 10°]?. 
above normal at Williston (North Dakota) and TTnvro (Montana) 
during the week, ending the 7th, and 12°F.' at Augustii (Gal¬ 
veston)'during the •week ending the 2l8t. . Hater temper a turo 

was for the most part liolow normal. Rainfall was irrogulnr in 
distrihution at first, Incoming above norihal in the oaaterh;States 
during tho week ending Hio 21 at, then holow normal gonernlly 
Inter. (^Ar yHacs, ..Mavi'h lOth-AprII IrI. ; W(i^hingion T).0,, 
U.H. 7)epf.,<.Atf nr..\'We.cMif Weather aiid Crop'Bulletin.) 


. Geitei'al.^ Rainfall fojfMarch, 1933 

KukIiukI mill V'ivIrs ... IB) 

Hootlnnd ... ... ... * (14 

Irclniid. DO 

British lakB . ■ 101 


r per omit of tho nvonigoKifildOirt* 
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Rainfall: March, 1933: England and Wales. 


Oo. 




PflrJ 



-- 

1 Station 

In, 

ceat. 
of 1 

Co. 

Si'A’i’ruN 

In. 



AvJ 





fCeiU 


A'ifa 


JIanie 


Jlerts 

Jiucha 

Nor , 

Jieila . 
Cam . 
Nsicx , 

AW ; 


Norf 

fVilia 

} i 


IMvon. 


Com . 
So^yia 

dies 

tj 

Ilera 

if 

Salop , 

,Staffs . 
Wore . 
War 


107 


ICO 

Hf) 

no) 

66 
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Tcntoi'doii, ABlionden... li'SOj 
Folkeatoiio, Uoi-o. Sati, I'V?! 
St. Potor'fl, Hildorahnin 
Edon'bdg., Fnloonhurat 3'73 
SeveuoaliB, Spoldhnrat 2'00 
Ooinptoii, Ooinptoii Ho. 4 ‘03 

Pntohing Farm. 2‘‘10 

Enatlmunio, ‘Wil. Sq. r08 
Ucathdold, Bai'klyo ... 3T>7 
Voiitnor.Roy.NatHas. 2'78 
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LONDON : PUDHSHBD BY HIS MAJDSTY’S BTATIONBRY OPVlOB 

To to punl^ed UlrqoHy /rom U.JL BTAIIONHBY OFFIOH at tbo foUowlmi addrMMi i 
J^noswat, London, W.0.2; 120, gkomh stmbt, HdiSquS 
York STnyBi, ArdebWh OBfescHmr, OAnour; ifl, donkcuu, 

Squahh WMT, BuIiVAST ! or through any bookseltor. 



A Beautiful Reflected Rainbow 

Tlio following account of an iinusunUy coraploto roQootod rainbow 
ia tranalutoa from Onwi'dv.rSy optiscUc vejVschijnHelcnf c 7 Hf. in 
Nederlaiul, vol. 51, 1030, pp. Ti-T, by kind ponnisaion of tho 
liioctor of tho Kouiuklijk NoJorlaudKch Motcorologiach 
Insbituut. 

m P? Novomlwr 2S)Ui, 1030, Iloor JVI. D. Dijfc, of Riorlancl, 
Texol lalniid, obsorvoci a rofloctod ruinboAv, of ^v^lioll Jio gavo so 
accurato a doaoription that ovory phaso of tliia uuitaual 
phonomonou oan bo followed. 

To q\ioto Hoor ])ijt:— 

‘ Tho rainbow was olworvod at Eiorland, Toxol lalaiul. I wfw 
at tho point marked ll op my diagram (Eig. 2). At about 13b. 
It liogan to rain, whilst thoro was prnotically no wind. T'o tlio 
Bouth-wost tho flky was oloariiig and tlio ' olonring lino,’ which 
oxtomlod all along tho horizon, appoarod vory Klowly, Uohind 
tho oloaring lino tho aky was oloai-. When tho aim appoarod at 
14h., Just helow tho oloaring lino, I wont out of doors to liavo a 
look at tho l■a^llbow I ox poo tod to boo, and was astoiiiahod to soo 
iliroo iMiwa, ono ahovo tho othor, ns ahown in Fig. 1. At first 
liow C was oven hriglilor than 1k>w A,and how U was vory faint. 
Tho rods of A and G wore on fbo outer odgo of tlio bows and' tlio 
rod of 11 WHS on tho inner odgo. Hows A and 11 slowly grow 
brightor so that tho ofi'oct, ospeoially 'of A was brilliant at’ 
(I72f5) 107/27 n/33 M.&8. Gp .303 ‘ 
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14h, 10m, and aftor. At the time in question I could difforentiato 
tho following aequeiieea of coloure: in A, from tlio outor to tlio 
inner ed^o; rod, orange, yellow, green, blue, violot, green, violet, 
green, violet; in B, from the outer to tho inner edge, violet, 
green, yellow, red; nncl in C, red, yellow, green. Aftor (liis C 
rlisappearod. 

* I wns unable at liret to undoretand the apponrnneo of how C, 
as I Icnow there wore no oxpanRea of water within 2 kilomotroa, 
but I think the phenoinonon may bo explained by the ahoota of 
water at Waal and Burg, 2 to 4 kilometres distant. Thanks to 
the absolutely still air tliose aheots of water, which at that time, 
owing to the floods, extended ovor a wide area (shaded parts 
bf Fig, 2) eonstitii'tod giant mirrors and reflected the sunlight 
on the rainclouds nud falling rain over tho Eierland polder about 
3 to 5 Km. distant from tho sbeots of water. As tho sun was 

relatively low, the 
diffusion of light 
over auoh a great 
distance is explic¬ 
able. A.t IdJli, the 
centre of the higliost 
part of bow A, indi¬ 
cated by ‘ a ’ in 
Fig. 1, was al) 0 U't 
31° above tho liori- 
zon, the highest 
of bow B, 

mdlcatod by b in Fig. 1 was about 39°, and the 
highest part of how C, indicated by o, about 50° ahovo 

the horlMn. I had bnly a post aiid a couple of sticks 

whei owith to measure these heights. If I am not mistaken in 

iny measurernenta and rny assumption that bow C was euuaod by 

tho sun reflected by tho water is correct, tho height of the sun 



must have been approximately 10°, t.c.,q’ho sudden 

fadiljg a,way of bov7 C at lih. 10m.. whilst tho brilliaaco ot Imw. 
nnfltftriv opinion, duo to tho fact that an 

of the water smooth surface 


I was informed that this phenomenon was likewise observed at 
the place marked 2 on Fig. 2. I think it probable that all three 
rainbows may have boon observed at other places north-east of 
the expanses of water,’ 

Heer Dijt’s explanation is undoubtedly correct, and bo is to 
bo Qongr.atulatocT on the fnot that lie was able to take such acourato 
maaauroinoiits with tlio roiigh-and-rendy means at his disposnl. 
At Uh. Bm. the sun was 9° 48^ above tho horizon. The radius of 
the nnrmnl rainbow A must have been 42°, that of bow B 50°, 
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hence theoretically, ii must have boon 32° 12b b, 40° il2b and o, 
ftl° 48' above the lioriaon. 

It is posaible that the wind referred to by Hoer Dijt aotually 
>na the oniiae of the suddon fading of the reflected bow. The 
liigher bow should have faded first with the passage of the rain 
Squall, but it would have faded slowly and not suddenly. It ia 
impossible from the data to determine the height of the cloud base 
tit the time of observation, but it must have been at least 1,000 
inetros. 

If wo consider tlio path of the reflected rays when the aun ia 
lO ftbovo tho liorizoii, il ih o])Yioiifl thfvt tho |)onoil of vtiyn woh 
more than wide onougli for a complete rofloolod bow to Iw visible 
from Iloor Dijt’s 
point of observation. 

explain that C 
oould Ik 3 followed at 
a height of 25° to 
30°, wo must assume 
that tho southerly ex¬ 
panses of water wore 
uIho a contributory 
on use. The complete¬ 
ness of tho reflected 
1m*w with a relatively 
fimall reflecting sur- 
faco maylio explained 
l)y tho uniwually 
favourable point of 
t>])Sorvation. Xh i a 
'ivas confirmed by a 
Tuimlior o f otlior 
observations rocoivod 
rioor Dijt subse¬ 
quent to an appeal 
for observations pub¬ 
lished in thaTeaelscIie 
Courant. Tho pointa 
of oKservation are 
given in Fig, 2. I 
I’oproBonts that of 
IToor Dijt. Tho obaor- 
vora nb 2 and 3 close <^1 ‘’ahkas uNimu water (»n Tmxki. 

l>y, saw tho samo iflicnomonon as Ilcor Dijt, tJioso at <1 and 5 saw 
-fclio ordinary Imw porfootly but only a part of the rellceted Im>w 
to tho loft, . and thoHO nt (1 saw it only Ui Hie right. 
Y and 8 are in the cliroction of the sun's rays in relation to 
& few smaller expanses of water j 7 saw the highest ipiddlo section 
of the reflootod bow, 8 desorlbod a third bow on tlio ground; this, 
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liovTover, was pi’obably duo to hifl imujifination. It is inovo ditli- 
ciilt to oxplaiii 0-11 and 12. In tho cuho of 0 and 11 tho expansos 
of wator along the west ooaat may possibly have contributod. 
both 0, 11 and 12 state that they only sivav a portion of a rofleoted 
bow on the loft edge. 10, however, describes a w>mplotoly 
reflected bow, This might bo duo to the sbretclics of water at Waal 
anti burg j in. that case the rnys dosceuding with the inclination 
60° must have l>eon reflected by drops ut a lieight of about 1,000 
metres. 12 was probably due to .some small local oxjinnBo of 
water, Hoer Dijt was not certain that Iho know every spot 
under water. Observation 111 was sent to us direct by the 
observer, ITeor A, Kooi)man. If w'o undoratand his diagram 
aright ho saw tho light lower end of tho three bows, and the 
rofleoted how between tlio otlior two ended slightly higher and was 
Btoe])Gr. Tips portion may actually have been caused by tho 
I'ays rofleetod by tho expanses of water between observation points 
7 and 12. 

Tho 14th observation from Wioringon oan naturally not bo 
ascriliod to the ox]>ansGH of Avater on Toxol Island, but probably 
to the parts of the Wioringornioerpolder which, owing to the con¬ 
stant rain, were again flooded. Tho wliolo phenomenon would, 
therefore, appear to Iw due to tho excessive rainfall in 
Novoniljor." 


Remarkable Sunshine Record b£ Tiree 

By J, CuioiiTo-N, M.A., B.Sc., F.R.S.E. 

At Cornnigmoro School, Tiree, a tolographio station lias lieon 
maintained by tho Meteorological Oflloo for soyoral years, suu- 
sliiiio vahioa being available for the period 1027-10.32. A study 
of tlio HAuishiuo maps given in the “ btu-jk of NormalH of 
Meteorological Elements of tho British Isles " for periods ending 
11)16 would load one to expect that Tiroo on the average would 
experience very little sunshine throughoiit the year, An 
examination of the annual siimmariea of sunshine duration at 
various stations throughout tJie British Isles, issued by tho 
Meteorological Ofllco, indicates, howover, that Tiroo enjoys 
during at least the months of April, May and Juno as much 
sunshine as any part of the British Isles. 

In Tablo 1 avo have for a foAv stations tho menu daily values 
of snnsliino duratioii for oaeh month and for tlm year over tho 
period 1P27-1932, tho staticnia aoleotod, with the exception of 
StornoAvay, Gastlobay and^ Tiroo, uomprising all thoso Avith 26 
or more years’ record Avhioh have Iwon used in compiling tho 
maps in the Book of Normals’* and for whioh data Avoru 
given in tlio annual sunsliiuo duration summaries, StornoAvay 
and Cnstlobay were included for purpoao oP comparison, as 



Mean monilily and anmaal sanshine daily averages covering period 1927-1932, with annual normal daily values 

for standard period 1881 - 1915 . 
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they, lik(3 Tirco, aro in tho Hobritles; tlio Stornoway record 
was available ovor the period ilU27-1932 and that for Oastlobay 
over the period 1908-192G. We see that in April and May 
iireo had tlio largest nvorago daily value utid that in Juno only 
at Itastbourno Brighton and Scilly was the Tireo liguro exceeded. 
Lvon in March wo note that tho Tireo average was grontor than 
that for any of the Irish or Scottish stations quoted in the 
table and also greater than that for either Kew or (Jrconwich. 
iho moan daily ■iigures for tho year portray the Baino oharac- 
lonstics as those for March. Tho excess of tho daily avorngo 
for tho year at lirce oyor_ that for Kew, (Ircenwich, Vnlontia, 

_ ublin and Aberdeen is in each ease quite approciable and, 
indeed, rather surprising in its amount in tho cases of Kow 

icenwioh and yalontia; Tiroo's excess ovor Castlebay and 
btornoway is porha|)s somowhat greater tliaii might have been 
anticipated. ° 

Wo liavo in Table II expressed the iigures, given in Table I 
as a ])orcontago of the moAh length of tho day at each station! 

oOTiitum o[ J cloirreca or loss alwro tlio horizon; no other 

luiing Apiil and May the greatest porcentago of possible snn- 
puno was registered at Tireej in April tho porcojitago at Scilly 
closely a]>proximatod to tiuit for Tirco; while in May tho nearest 

T followed by Douglas, 

vr 1 rm fvnothor iinportaiit feature, namoly. that 

May at iireo, Douglas, Valontia and Stornoway ha<l the greatest 
monthly percontago M possible Hunshiiio, while at the roinitiuing 
oxooiitnm of Oastlobay. tho greatest porcontngo 

Hinf tills seeming to indionto 

that 111 oxtromo wostorn districts tho month registering tho 
greatest percontago of possible aunsliiuo is May. llotii ruing to 
iablo I, wo note however, that only at Tireo, Castlobay, 
Stornoway rmd Va ontia was tho daily suiishinQ duratimi 
ebually gioatost in May; nt the remaining stations the largest 
(yorage daily figures wore rogistorod in Juno, thoro being llhtlo 
dilTeronco liotwooii^tho May and Juno figiiros for Douglas. 

At the Ijottom of Tnlilp IT tho normal daily sunshino for tho 
year foivtho standard period 188M91C is expressed as a per- 
contago similar to that for tho poriod 19274932. Wo noto that 
tile porcontagos for tlio two porioda, 118814916 and 10274932 
aro m very good agroomont, tho latter poriod being slightly 

^ asBiiino that tho period 

HU74932 was not in any way oxcoptional as regards tho dis- 

nt sotting up of a sunniiino recorder, 

iwlm ^'".■'’ 1 ™ ?'}’^ onnhlod Iin lo looBto tho Bimnioat 

lotion in the British lalos during tho iiiontha of April and 
May and that n somewhat uiioxiiected region. 
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OFFICIAL PUBLICATION 

Tho following publication has recently been iBUiied. 
PnoFKaaioNAn Noi'eb. _ . . 

■ No. C'i. The vertical extent of north-westcrlj/ winds over 
Iraq in> summer'. By S. P. Potora, B.Sc. (M.O. 336d.) 

Tho noi’tli-wQstorly winds, whicli occur alniost eontinuouHly 
in- Ii'nq cbu’ing tho montlis Juno to Sc[3toinl)Or, are frequently 
of Buch atrengtli na to constitute a serious hindrance to aircraft 
ongogod in making a rotuvn passage from India to Kgypt, 
Hence it is a matter of practicar interest and importance to 
Upow that frequently these winds do not extend above about 
7,000 feet, a marked cliango in speed and direction being 
expai'ionccd abovo that height, and that in some cases this 
oh'ango takes'tho form of a complete reversal of direction from 
north-westerly in tho lower layers to Boutli-oasterly above. 


Royal Meteorological Society 

Tlio monthly lucoting of this Society was hold on IVodncsday, 
April 26th, in tho Society's Rooma, at 49, Croimvoll Road, South 
Konsiiigton, Prof, S, Cliapman, F.R.S,, Prosidoiit, in the Chair. 
G: S. Durst, D,A.—The intrmion of air into anticyclones. 

An oxaminatinn of tho.dynamioal oqnatioiiH of rotating fluid 
on a rotating globo show.s tliat. tho descent of air in an anti- 
oydono will eauso an inflow towards tho contro of tho right order 
of magnitude to balanco tho outflow of air duo to friction near 
tho surface. An explanation i.s given of tho ompirieul foro- 
oasting rulo that warm-corod anticyclones are likely to onduro. 
//. M. Vernon., M.A., M.D.—The eslimaiUm of solar radiation 
■in rdniion to its ivnrminy effect on the human hody, 

Tho globo thormojneteva dcscrilwd consist of gloho.s of enppor, 
glass or pnstoboavd, painted blaok or covered witli cloth, and 
with an ordinary tbermpmotor'flxod so as to havo its bulb in 
tho contro. Up to a certain point tho larger tho si/o of such 
glolws tho high or the tomporaturo indioatod on exposure to solar 
radiation, but tho limit is practically roachod with glolms (1 to 
9 inches in diametor. The tomiJoratuii-o tlicn indicated corres¬ 
ponds with tho wanning effect of the solar radiation on tho 
human body, as was proved by indoor tests on artifleial radiant 
heat as well as by outdoor testa on solar radiation. 

Glolio thprinometers aro considerably influenced by wind 
velocity. For instance, a'light breeze (eight miles an honi') 
reduced tho globe tomperaturo—in excess of air temperature— 
to 44 per cent, of its excess in nearly calm air, whilst it rodiicod 
tho excess temperaturo of a clear glass solar radiation thonno- 
motor (black bulb in vacuo) only 7 per cent. 

J. Glasijxinte, Ph;D,—Tlie rainfall over the British Isles of each 
of the eleven decades durivg the period to 1929. 

It is obviously desirable to review, from time to time, tho 
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dm*ing recent yoara, in comparison witli Hint 
xpoiiencod^ during as long a period na possible. Maps are 

dmdm^^nnT^'pH? oxporioncfld over iJio British Isles 

luniig onoh of the eleven docndo.s, 1S20-99 to 1920-20. The 
rninfnir of Gfich locajity is given ua a percentage of that for 

to iniR, so that each map prosonts a 
fanly simple distribution. The mniu feature of the diatribu- 
tion of rainfall during the docndo 1020-29 nma that oxce.ssos 
neio most marked in the west of Great Britain, Avbilo rluriin^ 
the deoiido J 910-19 (covering the war years) the excesses wore 
most marked in the aouth of Kngland. 


(Torreoponbcncc 

To the Editor, The Meteorological Magazine. 


Summer Thunderstorms 

Ill Ins very interosting and auggeativo article on “ Suinnior 
TliundorstorinH, Captain Dmiglas rofoi-H to the misleading 
notion that thermal inatnhillty is developed liofwcon ii worm 
Houtli-cnst current and an over-running colder south-west onrronfc, 
even at considorablo heights.’' The first time the ” notion '' 
camo to my knowledge was in Friuico during tho War, when 
Major (,oldio drew attention to the fact wh5<b ho bad noted in 
the bommo area, viz., tJmt there was ii tendency for thiindor- 
stoniiH to dovolo]. with a wind at .1,000 m* 5,000 foot from a 
sou h-woHtorly i ircction over a surface wind from a soiitliorly or 
soiuh-enstorly direction. ^ 

Captain Douglas ndvancoH, ns a reason ngainst the “ notion," 
the fact that in a layer in Avhich the gradient wind veers with 
increasing height, tho horizontal tramjmrt of air is from warm 
to cold; and tins temperature factor would indeed bo n " com* 
plete provontive’’ of thmulorstorms with a voovlng nnper 
gradient wind, if tho gradient wind went on veering right up 
to tlio stratosphere; hut the factor ceases to bo olYeetive’wlhon 
tho veering cenNos. Tlio upper wind may tlion lie transporting 
lolntivoly cold air, instGud of relatively warm air, across the 
surface /solmrs (from low to high). It is pructioully certain 
that in individual cases this does liappon, and if tho surface nir 
has heon warmed siibsfautially ns continental air may lie warmed 
substantially in summer, then there may also bo instability. 

1 thnk statistical investigntions are oxtreinoly u.sofnl, 
eapooially to give some induction of thp weight to Im attached 
to any empirical rule. While I am satisfied from Captain 
the suiggostion " that a south-west wind 
wind is favourable to 

tnwT caution, and 

taken in conjunction.with ottior factors, I do not feel coJl^>^nced 
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tliat his Btatisticftl iuvoBtigation has provod tliat the factor ia o£ 
/\yiiy oven to-day there was a veering upper wind over 

an easterly surface wind in front of tlmnderstorms.) 

As I mentioned ahove, if n cold BOiith-weat upper wind over a 
warmer lower current from soiith-oasb or south is a source of 
instability and thundorstorma, thon the wind certainly cannot go 
on veering with height indefinitely, and Captain Douglas's 
earlier remark, that a veer above 10,000 foot was imfavouTablo 
for tlumdorstorn-LS, is qmto in aocordanoo with this view. Thus 
a condition, whidli must be necessary in addition to the veer in 
the lower levels, is a cessation of the veer or a backing at higher 
levels It would bo interesting to knoAV what was tho character 
of tlio curve showing the relation between wind direction and 
lioight for those oases of a veering wind which gave thuudor- 
storms and for similar cases which did not. 

Some tiumdorstorms appear to bo duo to diurnal heating of 
air more or loss in sitn. Those whicli aro not will uBiially bo 
duo eitlior to tho intrusion of warm air beneath cold nir, or to 
the ovor-ninning of cold air over warm air. In north-east 
France in summer, that usually meant a wind veering with 
heigllit. Tlie veer may not Imvo been as much as 90° ; a smaller 
veer would bo sufficiont. It is quite likely that southern England 
is different from nortli-oast Franco in this respect, booauso tho 
Channel and the North Soa are nob motoorologically insignificant. 

A furtlier factor whioh cannot bo neglected in n consideration 
of tliimderatorni problems is humidity. No^ amount of cold 
upper air can produce a thunderstorm if the air is dry, nor can 
diurnal heating. 

Tho main point, in my view, in support of the idea that ix 
veer of tho wind at d ,000 or 5,000 foot from tho surface isobai'B 
is a factor in connexion with tho thunderstorm question, is liliat 
such a Veer indioates an approoiablo horizontal gradient af 
toraperatiwo; (so, of course, docs a backing): a^ horizontiil 
gradient of temperature is almost an osaonbial for instability : 
thus, if tiioro is such a voor u/ii to '1,000 or 5,000 foot, one of tho 
essentials for instability is ])rasonf.—and tlumderatorms ai*a 
instability p'honomoiia. 

E. Gold. 

S,-ITursl Close, IiOiidon, J/fty 8iv?, 1088. 

In my article in tho April number of tliis ]\I(t{/azi/ti‘C, tiioro in 
an acoidental omission near tho middle of p. 50, wlioro it shoiilcl 
have boon stated tlmb tho computation was based on a gradlon t 
wind of 10 metros per second and an angle of 20° liotwcon 
tho Buvfaoo wind and the isobars. In the aontence at tlio faofc 
of p. 56, there is a jiossibility of some misunderstanding duo 
to over-condensation, but it is fairly obvious from the contoxt 
that the 156 oases roprosont the sum of the south-west and south- 
oast upper currents, and that canes with northoi’ly components 
at liigh levels wore not oonsidorod. The latter are fairly 
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niimoroiia in anfcicyclonos. South-east winds at high levels are 
rare in anticycloips, but it must be romomberod that days with 
no high or modiuni olouda are automatioally exoluclod from 
consideration unless a pilot balloon is followed to a auffloiont 
hoight, NovorUioloss 1 think tho Bvirtenco is sulHoiont to show 
thut Houth'-onstorly winds ftt high levels nvo uorunvlly s-ssocio-tGcl 
with shallow dojircssioim or troughs, or the ini;6rinodia.to regions 
botwoon antioyolonos and dopressions, and that they are very 
favourable for tliundorstorms. Many of the stonna nro of 
diurnal convoctinnal typo and alToct tho Midlands rather than' 
tho oxtromo south-oast, biit lato in the day continental storms 
sometimes cross the Straits of Dover. 


April mh, 1033, 


C. K. M. Douar.AB. 


A Thunderstoma Phenomenon 


Observations have occasionally boon recorded in this publica¬ 
tion of a sharp " vit ” or “ click ” accompanying lightning 
ilnsliea. It has lieen doacribed as occurring ftimutltaneouely 
with tlio lightning and preceding tlio thimdor. Tho undorsignod 
18 oollocting records of such ocmirronces, and would bo glad to 
rocoiYO from rondors, ospociaUy thioso coiincctod with tlio 
piuiulorstorin Census Organization, details such as tho 
following:— 

(11 Approximate distance of tlio lightning flash, 

(2) Dirootion of tho “ vit with respect to Duit of the 
lightning. 

(3^ Number of people'\\ h1io obsorvod simultanoouaiy tlio “ vit.” 

(i) Wliothor only tbo most sovoro flashes woro accomiiaiiiod by 
tho “ vit.” 

(5) Wliothor obsorvod iudoors or in tho open. 


22, Soho Roadf ITaiulsicorUif Sinni'ngha.vi, 21, 


S. E. AHtiMoma. 

30//1, 1933. 


Spells of Siinshme 

In tho April nmubor of this Magazine Mr/ Dunbar raises tho 
question of classifying Bunshino records undor lioadings suah 
as sunny period,” ” dull period,” etc., and tcntativMy sug- 
g^ta oortain doftnitlons. As opinions are invited, I vonturo to 
on or tho following remarks:— 

In tho first place, whoa one seta out to invent a term to which 
a prooisG moaning is to bo ascribed, it is very desirable to 
avoid words or expressions which aro in dally use. From this 
point of viow I would suggoat that it is prof or able to use tho 
word ‘spoil” rather than ” poriod.” The term '‘sunny 
spell 1b not so likely to bo employed in gonoral dosoriptions 
of sequences of weather as the'termsunny poriod,” and is, 
theroforo, in my submission, n more appropriate term to iiso 
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in a specialised sense. Perhaps Mr. Dunbar will agree, thercr 
foro to allow me to speak of “ sunny spells/' “ bright .spells/*, 
“diW spells" and “ sunless spells" in the subsequent 

Mr. Dunbar's proposals would work out I looked 
through the Kew Observatory records for 1931, with tlio follpw- 

intr results;— ^ i i . 

Sunny Sfelh successive days with recordable sunshine). 

Nil. 

'Bricjht Sydls (15 successive days with 1 hour or more of suii- 

shino. 

March 7th—23rd = il7 days. 

May ,21tli—Juno 8th = 20 days. 

June 26th—July Uth =20 days. 

BiiU S'pells (15 successive days not having 1 hour or more of 

sunshine). 

Dec. nth-26th = 17 days. 

Simtess Spdh (10 successive days with no recordable sunshine). 

Dec. lltli—25th = 16 days. 

1931 was a dull year in south-east England. At Koav sun¬ 
shine was substantially below normal in every month from April 
to September. I find, Iiowover, that from Fobrimry 1st to 
November 30fch there were only .'12 days without siinsliiuo. Of 
tho 261 days in that period with some sunshino, only dO.liact 
less than one hour. In the summer months June, July and 
August (in each of .which sunshine was very doficiont) tlioro 
were only 16 days with less than one hour of .sunshino, and only 
five with none at all. Except for breaks of single days on 
June 10th, June 21th, July 16th, August Mth and August 24th, 
the entire period from Hay 18th to September Itli would have 
been a “ siiinny .spell " as defined by Mr. Dunbar. As it burned 
out, however, there was no spell quite reaching 30 days witlioiiit 
interruption. There were, however, no fewer than three " bright 
spells.** My general impression is that in framing definitiona of 
the kind required one would have to take account of tho following 
facts:— 

1. Days with less than one hour of simsliino are infrequent in 

the summer. 

2. Spells of ns many ns fifteen days oncli with less than one 

Giour of sunshino are practically confined to the wintei 
months. 

8. Spells of fifteen or moro days each with one hour or move 
of,sunshine arc too frequent to call for special comment. 
(These remarks apply to all except tho least aunny districts of 
the British Isles.) 

In view of the large seasonal variation of suilshino, I verj 
much doubt the possibility of framing really satisfactory defini¬ 
tions. To cut out all but tho 'really noteworthy sequences ir 
summer, I think it would bo necessary to raise tho limit for t 
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" bright spoil ".from ouo hoiDi* to tlireo liours, but thilt would 
be top high a limit for tliP wiliter months. Poaaibly the best 
course would be to latilco the criterion “ ono-fourth of the possible 
moiin dfiily du-rntion/^ both for “bright apolls ” mul “ dull 
spells,” leaving the dednitioiiH as they stand in other respects 

, BlLHAil. 

April 


Halo System seen from Hastings 

I bog to submit somu notes on a halo systoiu wliicli was obaorred 
hero oil April 14t!i last. The phciiomomm was liy no means aii 
umisual one ami did not rival that seoii liore oii Ducombor il9th 
1932, but is of interest from the I'lUit that the sky appourod to 
be abHolutely freo frtuu oloud in its vicinity tliough a Uttlo cirrus 
lay to the soiitli. This cloud hiul moved from duo north and 
when passing over the snii some time iirevioiusly, did not produce 
ovon a trace of a lialo. Tho sky di<l not ]irc3uiit oven the milky 
appearance produced by tlio lofty cirro-nebula, but w'us of the 
clear blue often koou on those (lays with settled weather and a 
dry easterly wind. A little fracto-cumu'lus was seen inland. 

At 12h. Gm. G.jM.T, tho system consisteil of an upper and 
lower portion of the ordinary halo, both brightly eoloureil nild 
the upper lliaviiig tho oivcnniHorihod are of eontneb. To the 
south-east a coloured arc of the 40“ halo was sooii, while the 
white purholic circle oxtuiided from the ordinary halo round, by 
ea.st to about nortli-onsfc and wa.s most pnmoii.uced nearest tho 
halo. The cirolo did not pass thnnigli tho sun us I obsorved on 
a previous occasion. Tho jihonomoiion gvudnally faded.- The 
above may have Ijoon duo to lino ice dust, and it is worthy of note 
that some of tho most iiorfoct lialoes Hecm to occur in the thinnost 

of liigh cloud, ftspecially cirro-nolmla. " 

A. E. Moon. 

69, Olive Avenn^, Clive Vale, JTnsliuija, Aj^il 

Local Fog 

It was mtoroftting on tho morning of Marcli 3rd, 1033, during 
^0 period wlion povsistont fog over Llin snowbound iiroa of north 
Yorkshire held up for sovoral days aorial »;ouuimnicati«n betw'eori 
England and iScothiiid, to olworvo near (Irauwell an illuminating 
example of tho olfeotivonoss of snow in prodncLiig looal fog. 

llio air wfiB moist after continuous light rain during the 
night, and thore luuUwoii mist onrlior; but at the timo of obser- 
vatiou (8h. 20iu,) visibility iva.s about 0 miles gonerally. The 
humidity measiiirod immodiately aftorwards at'the Moteorological 
OfUce a mile away was 97 por -cont luid tho tomporature 
A south-onsterly wind of 12 ni.p,'li. was blowing across the heathy 
and the sky was overcast with filto-atrutuB and send. . ■ 

bmall patohes of snow still porsisted hero and thore. Over 
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one of theso> meftsuring aboiufc 15 yards Ly 5 yards, and lying 
in tllie lee of. a. small plantation* a patch of fog was aeon. Tho 
fog extended upwards from tho snow to a height of about six foot 
in tho slowly eddying ond drifting air of this sheltered spot, and 
in tho air drifting away it dissolved four or five yards beyond 
tho edge of the snow. 

Tho observation suggestB that, given facilities, it wo\dd not bo 
impoasiblo to bring into tlio laboratory the study of advootion 
fog formed in free air. 

W, A. Harwood. 

Jl.A.F, SlatioH, Cmntccll, Lints. April 1933 . 


Snowdrifts in Warwickshire 

Whilst Htnying at Chipping Norton over Enater I was informed 
that, on tho exposed ridge, about 700 feet high, which forms 
an outlying spar of the Cotawolda along tho border of Oxford¬ 
shire and Warwickflhire, and contains the preliistorio stono 
circle of Rollright above tho village of Long Compton, tho 
drifting during tlie blizzard of February waa bo severe that a 
couple of cottages within a fow hiuidred yards of the Hollright 
Stonoa were snowed up to bedroom windows. Since this district 
was well removed from tho zone of greatest intensity of the 
blizzard, I think it is an instructive illustration of tlio influence 
of fairly high ground in extending the area of heavy snow. 
This is confirmed by conditions in tho Chiltorns, for a* Whip- 
snadq on the Dunstable Downs the depth of imdriftod snow 
appears to have been about 2 feet as compared with Loudon’s 
2 inches only some 40 miles away. 

L. C. W. Bonaoina. 

Parliwncsvt Hill, London, April'i'JUi, 

NOTES AND QUERIES 

International Photography of the State of the Sky 

As part of tho programme of the second International Bolar 
Year, at proaont in progress, the International Commission for 
tho Study of .Clouds, organised a apooial “International Clon'd 
Year *' for the study of the atate of the eky and its variations. 
In connexion with tJius investigation General Deleambro, Presi¬ 
dent of the Commission, .selootod two periods for tho special study 
of olbuds in great detail, in Franco and neighbouring oountrlea. 
Tho first of these was April 12th and 13th, and the soeoud is 
arranged for July 12th and 13th, 1933, and to help.in extending 
the latter beyond the borders of France, General Deleambre has 
appealed for the assistance of all photographers, whether, prof os- 
slonal or amateur, who are interested in meteorology. 

At least three photographs should he taken enoh day, as near 
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aa possible to the hom-s of 8 a.m., 2 p.m. and 7 p.m.. Summer 
Time, and additional photographs nt intermediate hours nro 
dcsirablo whenever the general charaotor of the sky olianges. 
'Iho puii’poso of the photographs is to roprosont, without any 
serious gap, the evolution of the cloud systems regarded as a 
ivliolo. For example, in the course of a fine calm suinmor day, 
isolated oumulus clouds form, with growing white “ oaulittower ” 
heads.^ ]!.nch isolated cloud is constantly changing, but the 
evolution of the sky ns a whole is much slower, and throe photo¬ 
graphs during the day would sulllco to follow it completely; ono 
taken at tHie moment wlion tlio lino weather clouds form, the 
aecond generally in the afternoon when they are most numorous 
and have roaohod their full development, and the third in the 
evening when they are degrading and tend to disapjionr. 

The photograplis are for soiontillo j)iir])o3oa, and ihoir arbislio 
value is a 80 ct)ndnry consideration. Groups of clouds should lie 
photogi fiphod rfitlior tlinii iiidividunl clouds, find if choice is 
available a wide-angle lens should lie employed. If the clouds 
are thin, a yellow filter should bo usod to distinguish them from 
the blue of the sky; on tho other hand, if the clouds have heavy 
shadows, it may be necessary to use a light blue filter to intro¬ 
duce sunioiont contrast with tho clear sky. The prints should bo 
made to show ns miioh detail ns possible, but imiet not bo re¬ 
touched. 

It is essential that on tho back of each print should lie written 
the name and address of tho photographer, tho place whore taken, 
date and time. Tho following additional information would be 
of value: amount of sky covered, description of tho part of tlio 
sky not included in tho photograph, direction in which tho 
oamora was pointing, and approximate olovatioii above the 
her zon Prints, suitably packed, should be addressed to 
j ' I® PAir, Ofilco National Mdt^rologique, 190 rue 

do 1 TJmvorsite, Paris 7, and in tlio corner should bo written 

Ann6o des Nungoa.’' 


On Readings of a 4^ft« Harth Thermometei' in vulcanite and 

iron Tubes 

In i\\Q Meteorologies Magatine for February, 1082, on page 13 
tliere is a note on a comparison between readings of two 4-ft, 
earth tliormomotors; Those were tho Angstrom-Petri thermo¬ 
meter, designed for use in a vuloanito tube, and the Symons 
thermometer, with its parnfiln lagging and largo iron tube; It 
^ 1 ^ ^ontioned in tho article that tho result of tho compavison, 
which fliad extended over a year, was:that the difforenoo between 
tJio readings of thermometers of the two typos was quite 
negligible for any praotioal purpose. Any regular law obeyed 
by tho temperatures 111 tho two tubes was likely to be maskd 
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by th 0 efltoots of smnll. errors in the cnlibrntion of thorinoineters. 

Accordingly it was decided to use one thermometer on alter¬ 
nate days in the two tubes. In tlio following table the difforencos 
are sob out bohveen the moans obtained from the readings in 
one tube or the other at 9h. and at I3h. The routine of altor- 


Average roadinga of the tlici-monieCflr in (tie vuloiuiito tube 7 )un 7 fs 
ovei'flgo roadinga In the iron tuho. 

Month. 

01). 

131i. 

Month. 

Oh. 

131). 

Goto her 
Hovonibor ... 
Doconihor ... 
Jaminiy 
.Fobinnry 

Jfaroh 

°F 

+ •10 
+ •23 
+*23 
+ ■11 
+ •14 
+•17 

“If 

+ '20 
—•14 
+ '08 
+ ■12 
+ •00 
■00 

April ... 

May ... 

Juno ... 

July. 

August 

BoptoiiiLor ... 

“F 

+ ■10 
+ ■42 
—•21 
—08 
+ '0f, 
-’07 

“K 

—'01 

—31 

+•35 

+•00 

—•12 

+■00 

Moans... 

+ '17 

+ •07 


+ •031) 

+ •01 

Moans lor 12 inontliH 


+ •10 

+ •04 


Moflu for all iDmlinyH H-'O?®!*’ 


nafco obaerva.tionB in the two tubes was usually intorruptod on 
Sundays, but the tliermoiuotor spent as many days in ono tube 
as in the other. 

It will 1)0 noticed that on the avorago the vuloanito tube gave 
the higher readings during the winter months, the season of 
f alling temper nture at 4 feet j fluctuations in the computed means 
for the summer months, the season of rising temperuturo, are 
quite irregular and may bo attributed to the fact that tho 
toinporatures wore not taken on tho sumo days in the two tubes. 

Xho general average fer the difference in temperature in the 
two tuliea is '07°]?., the vullcanito tube yielding tho higliov read¬ 
ings. Tlio explanation may be that in winter cold air falls 
down the largo iron tube to mix with tlio air at 4 foot. In 
summer at 13h. the atratifioution in tlio iron tube is stable and 
tliQ iron and yuloaiufce give consistent readings, The 13h. 
obsoiycitioix in winter and the 9h. observation in sununor are 
mtermediftte in oharaotor. According to this explanation tho 
defect of the Symons thermometer is the use of a large tuba, 
not the use of an iron tube. The introduction of the tul)o With 
tihe Binallor bore seems to be a real, though very slicht, 
improvement.. ; 

F, J. W. Whippub. 
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The “ Greenhouse Effect ** 

Prof. K. W. Wood piiblisliod many yotins ago* a paper iu Avliich 
it wjis shown that the theory generally advanced to explain the 
'high temperature roaohod ingiclo a gieonhouse in sunny weather 
is erroneous. Although the matter is of ohvions iiitorest for 
meteorology, it is doubtful whothor many meteorologists are 
aware of the eiistonco of this papor, and a brief summary of 
it may, therefore, not bo oiut of place. In Prof. Wood’s own 
words^ " tlioro ap[)our8 to Ix) a widespread Ijolief that the com¬ 
paratively high temperature j>rodueQd witibin a closed space 
covered with glass, and exposed to solar radiation, results from 
a transformation of wavo-loiigth, that is, that the heat waves 
from the sun, whioli are ablo to pouetrato the glass, fall upon 
tlie walls of till© enclosure and raise its temporatuxo; the heat 
energy is re-omitted by the walla in tlio form of miioh longer 
waves, which are unable to penetrate the glass, tho greenhouse 
acting as a radiation trap. I have always folt some dou-bt as 
to whether tlii.s action playod any very largo pnrt in tho olova- 
tinn of toinporatujre. It appeared much more i>robablo that the 
part ])laycd by tho glass was tlio jirovontion of tho escape of tho 
warm air heated by the ground within tlie Guclosiiro,” 

To tost this view Prof. Wood oonstrucLod two onclosiires of 
hlack cardboard, one covered with a glass plate, tiio other with 
a i>lnto of rook-salt of tlio same thickness. On exposing these to 
the sun, and plaoing a tlionnomctor in each, it was observed 
that the reading of tho thormomoter under tho rock-sidt rose 
slightly faster than that of tho tlioriuomcter uudor glass, a result 
which ho attrilHvted to tho fact that praotioally nil tho wavjo- 
longtliH in tho solar radiation passed tlirougli tho rock-salt, but 
only tho short wavo-Iongths through tlio glass. To oliuiinato 
this tho sunlight was first passod througli a glass plate so that 
those long waves that wore uualdo to ])ns8 tlirough tho glass did 
not fall upon oithcr enolosuro, and tho amount of radiation 
received was prnctioally tho same in each enso. It was found 
that tlioro was tlion a difforenco of toinporafcuro of loss than n 
degree centigrade between tho two, tho maximum roaohod boing 
about 55^0. Ho concludes from this tliat the loss of teinporaturo 
from tlio ground by radiation is very small in comparison with 
tho loss by convection, and that tlio notion of tho groonhouso 
depends alino.st entirely upon tho elimination of coiivootional 
loss. A small point worth noting is that tho word convootion is 
used to. doaorilio a process of rophicoment of wanned by un- 
warmed air, which in windv wentlior might lio causocl largely by 
tuTbulohco duo to olistru'ctlnn of tho wind by obstnclos and to 
friction lietween tiio moving air and tho stationary ground, 
but this does not nffocfc the important conclusion that trapping 

*,S'ec Phil. May. I,ondmi 17, 1000, p. 310. 
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of radiation plays a nogligiblo part in the so-callcd “ groouhoiiao 
Gifocfc. 


Measurement of Evaporation 

UiG measurement of evaporation has not received so miicli 
attention by meteorologists as some othor meteorologioal factors^ 
partly, no doubt, beoause the rate of evaporation from a water 
surface, in this country at least, is so small that an instriimeiib 
of considerable precision is needed to moasuro it acouratoly and 
such instruments are not always well adapted for use at meteoro¬ 
logical stations, but chiefly beoaiiee the readings of evaporiinotors 
do not necessarily accord with the loss by evaporation from a 
large water surface, such as a river, lake or ocean, or with tho 
loss from damp ground, tlie evaporation which is of praotical 
importance in meteorology. The subject is, however, of considor- 
able interest and we welcome a paper “ On Evaporation and its 
Measurement,' by Dr. S. K. Banorji and Mr. H, M. Wadin, 
which has recently appeared among the Memoirs of the Indian 
Meteorological Department. This paper describes work done at 
Bombay Observatory both with an evaporation tank in the opGii 
and with a small tank used for laboratory experiments 
Kor the outdoor experimonls a tank measuring 4 by 3 bv 
feet was used, tins being surroiwided by a channel 7A inoh^ 
filled with water to diminisli the“ “ edgo 
effwt in the tank proper. It was desired to obtain a con- 

tbonallf of water by evaporation', and mueli 

thought was given to the recording mechanism in order to avoid 
imnecesaary friction and errors due to capillarity and change of 

adopted, a glass float was proteLd 
the tank, the water con- 
caMnp by^means of a hole hoar the bottom of tho 

inSnimerof 21 tn magnification in one 

^ free from frictional 

eneots could be obtained and tho authors are of oninimv Hmi- 

«'T„r 1 ?f tooMii 

tant -w’itb I contraotion of the water in tho 

ance m the lecoid, but calculation showed tliat the error intro 
di^d mto any mdividm.1 hourly reading might ^ toX e<{ m 

emptSe 1 T “to"." 

tempi R^re m the morning and that of maximum temneraturo 
«on o leaa than 7 per cent of the to btevinoru” 

degree™oftceu™t’’°Tho' ““““ «>w 

steady movement of t he float was die- 

♦ Caleuita, Tnd. ifeleor. Dept, mmoire Val, aacp, Tarl ix. ^ ~ ' 
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tm'becl by tho action of I'ipples on tho water surface, so that 
on ail occasions when thoro was Avind tho pointer gave a record 
somoA\''}iat resembling that of a prossuro tube anomometor. In 
these (!aaes a middle lino through tho ribbon trnco Avns used for 
tho dotorinination of evaporation. This " gustinosa " of the 
trace Avas rogarded by tlio authors as being advantageouH since 
the inovcnionta slioAvod directly tho size of tho ripples and, there- 
foro, tho strength of tlio wind bloAving over the water surface It 
IS clearly this wind Avhich is offeotivo in accelerating the rate of 
eva])oration rather than the Avind moasiirod by an nnoinomotor at 
a considorablo height above the ground and at some distance 
away niitl, thoroforo, for purposes of correlating evaporation 
AviWi tho strongtli of tho wind, tho ” guetinoss'of tho trace is 
iieoful. 

After diacuflsing tho sovoral sourcos of error the authors pro- 
cood to a considorntion of the records obtained. The two 
rocordw's Avoro both_ used in tho same tank and the Avater level 
road oil at liourly intervals throughout tho day. Evaporation 
for oaoli ihoiir Avas thus obtained. Tho two records Avore not in 
ontiro ngrconient for tho iiiclividual hours, difforonces amounting 
to 00 por cont or more being ocoasioually mot with. Over a 
longer period, siioh ns a whole day, Iiowoaw, tho records were 
ni good agrcoinont and there onn bo little doubt that the readings 
Avoio sunlcioiitly aconroto to sUoav both the changos in the evapora¬ 
tion from day to day and the trend of the rate of evaporation 
tlirough the 21 hours. 

^ Measuroments wore made both with frosh water and aoa Avntev 
in the tank, though n single tank only being availublo, it was 
not possible to olitaiii simultnnoons measurements to compare the 
two rates of evaporation. No attempt was made to measure tho 
evaporation on days of rainfall. The mean rate of evaporation 
from frc.sh water over 30 days in April and May, 1930, for 
mor ^ records wore obtained Avitlr one recorder, was 

0*25 mm. per hour, the average daily maximum rate of 0’17 mm. 
pel hour ocourring just boforo 5 p.m. and the average minimum 
rate of 0'09 mm. per hour ocourring botAveon 7 and 8 o'olook in 
the morning. Tho moan rate of evaporation froili sea Avator 
on uuys on rnodHiiTorriGntfl "woro tAkon nmoinitoci 

already boon pointed out, owing 
to the different Avoathor oonditions ]n’ovaili]ig, no direct com¬ 
parison between this figure and the figuro for fresh Avater la 
possible. 

Tile records obtained do not throAv much light upon tho effect 
whldli tho iiulividunl moteorologioal olomouts, wind velocity, air 
tomporaturo and relative hmnidity, have on evaporation, oAving 
to the close inter-relation of the variations, of those olomonte 
throughout tho 21 hours at Bombay. Thus, in tho afternoon, 
temperature and Avind volooity roach their maximum values and 
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the.I'elativo Inimiflity its inininnim value, each factor playing 
itB part in increnfiiiig the rate of evaporation. It ie noteworthy 
that in thiij part of their work, the authora have paid little 
attention to tlie temperature of the water in the evaporation 
tank. There is little douht that this is w factor which aCoctn 
the rato of evaporation to a marked degree, nud it is partly 
because the teinpornturo of the water in an evaporation tank 
may differ so widely from that of natural waters that the road- 
ingt* of evaporation tonks are believed by many meteorologists 
to bear little relation to the actual rato of evaporation from 
a natm-al Bhcet of water. 

The lalwratory eiperiments, wliicli wore made in a somewhat 
smaller tank, were token in hand with a view to determining 
the oftcot of the different meteorological eloinonts on evaporation 
and these are discussed in the socond part of the pai^cr. Arrange¬ 
ments wo]’o, made to blow a stream of nir over the tank hy an 
electric fan and also to apply artificial heat by electric radiators. 
Tilie strength of the air current and the supply of heat could both 
bo varied. The conclusion reached was that evaporation varios 
as the square root of the wind velocity except (it very low speeds, 
a conclusion which is in ngroomont with some tlieorotical work of 
Jeffreys published in 1918, Certain other concbisions reached 
by Jeffreys regarding the effw;t of tanks of different sizes ainl 
shapes were also confirmed. The laboratory teats on the ofi'ocfc of 
varying toinpcraturo wore less satiafaetory owing to tlio fact 
that no attempt seems to have bcon made to vai\y llio tomporatui'o 
of the water and the air indopondoiitly. The electric rudititor.s 
heated both air and water and the cuawefl given in the pajior 
show that the rate of evaporation increased with incronsing 
temperature as would he expectecl, hut do not permit any soparu- 
tion of the effects' of air und water tomperaturo. Joffroys's 
formula for ovaporntion contains K, the co-olficiout of eddy 
diffusion, and an nttomirt has been made by the authors of the 
present paper to detormine tho value of K by this meana. 

, Another paper'On the theoretical aspects is promised by Dr. 
panorji later, and it may bo hoped that in this an attempt will 
bo made to elucidate the effect of water tomperaturo in more 
detail. Tho hope may also he espi'essod tlint when the anthors 
have ohtaijiod further ohsorvationa In the field covering a com¬ 
plete period of 13 months or more, they will again pidfiisli tho 
roadings. The apparatus which lias been evolved is of sitJlicicnl; 
prooision to justify tlie discussion of a more oxtonsivo series of 
observations than those wliich are recorded in the present paper. 

J. S, Dinkh. ' 


Coiigr6s$ of the Royal Institute of Public Health at 
Eaatbournei May 30th to June 4th, 1933 

The annual congress of tho Royal Institute of Public Health will 
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Iw hold in EoBtbnurno from Tuesday, May 30 th, to Whit-Sun day, 
Juno ifch, under tlio presidonoy of tho Itight Hoii, tiio Viscount 
Lovorhu'lino. In addition to the umial purely medical aecLions, 
a seetion on Hydrology and Climatology will bo included for tho 
first time, tho President of this section being Professor Sir 
Gilbert T. AValkor, while tho Vico-Proaidonts ineludo Dr, Q. G. 
Siinpson and Dr. F. J. W. Whipple. 

Tho Presidential Address to this section will bo on “ Airs, 
waters and places, their importuneo in medicine,” and tho 
following ])upor8 will also l)o read:— 

” Itceords of humidity and what they tench us about the 
atmosphere outside aiul indoors,” by Dr, F. J. \V. Whipplo, 

“ Tlio effect on elimatie factors of tho nature of soil and of 
soil drainage,” by D. Uriint. 

" Soil and eliinato in relation to tho rheumatic diseases,” by 
Dr. K. 0. Warner. 

” Soa batliing; some medical aspocta of ii complete scheme,” 
by Dr. G. II. llriice. 

” Sm<»ko pollution of the atinosplioro,” by Dr. J. S, Owens. 

“ Health and holidays,” by Dr. Pobort Marshall. 

“ The medical profession and tho health resort,” by Col. 11, H. 
Elliott. 

The sea breeze ns a climatic factor,-’ by E. G, Bilham. 

” Medical indioations for tho soa coast,” by Dr. H. E, 
Cliadwiok. 

Tho progvamino also includcH visils to hoRpitals and other 
institutions, a banquet and various evening receptions. Mem¬ 
bership of the Congims is open, tho foo being one guinoii. Tho 
niomhorshi]) ticket and full particulars will 1)0 forwarded on 
application to the Secretary, Uoyal Institute of Publio IlLMilth, 
23, Queen Square, London, W.C.l. 


The Halley Stewart Laboratory 

In The Titucs of May fith ap])oars an interesting finnoiincoinonfc 
of tho opening of tho new Halley Stewart Lalwratory at 
30, Cliestorford Gardens, Hampstead, In this laboratory will 
Ik) carrjod on Profoasor Appleton’s rosoarchos into the oleotrical 
properties of fclio upper atmoH])horo, tlie rosearollica wliich wore 
previously carried on in tho laboratories of King’s Colloge 
having aufforod from the disturbances sot up by local eleotrical 
mnehinory. 

The formal opening was performed by Lord Uuthorford, who 
in his spcooh alludod to tho remaVkablo progress wliioh has been 
aohiovod in recent years by tlio iiso of oleotrio waves in tho 
exploration of tho iippor atmosphere, Tho metlmds introduced 
by VrofosBor Appleton led to the discovery of a second ionised 
layer at a greatoi* height llhan the layer of which the eiistonco 
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was inferred many years ago by Balfour Stewart mid other 
investigators and whicli is usually called tho Koimelly-Hoavisido 
layer. This second layor is known as the Appleton layer, in 
honour of its discovorei’. Tho proldoins of tlio propagation of 
radio signals are of great praotical importance, and tho now 
laboratory will provide opportunities for carrying on valivablo 
research work. 

S. T. A. MinnLHHS. 


Films on our Book^shelves 

An nhusiial addition has recently been mado to tho Meteoro¬ 
logical Office library in tho form of a small tin oontaining a 
tiny roll of film about Ig in. in height and in. in diamotor. 
Apart from a few pages of prinfod text and throe diagrams, this 
roll constitutes the Jahrhuck des Metfioroloffischen Ohserva- 
toi'imns aii-f dem Donnershergo {Biihvten) /t?/- 1929 . 

In an article wliioh appeared in tho previous issue of tliia 
year-book, Dr. L, W. Poliak disovidsod at some longfcli the quofl- 
tion of reproduoing meteorological yeat-books on oinema filma. 
Taking the 1927 yoar-liook ns a basis fob oalonlation, ho showod 
that tho tabular part could thus bo reproduced at loss than half 
the usual coat by llthograjjhio proooss while if the original 
mannsoript tables instead of typescript copies wore used tbo 
costs would be reduced by more than throo-qiLartors. A further 
economy wowld he effected in postage, oapooially in tho case t>f 
copies sent to foreign countries. In addition to these flnanolnl 
advantages, Dr. Poliak strosaod tho value of “filmed” year¬ 
books as a moans of saving apace. Any ono who has been con¬ 
fronted with tho problem of housing indefinitely within a 
strictly limited space the ovor-incroasing masses of statistical 
data, etc., will realise tho attraction of any promising moans of 
economy in this respect. According to oaloiilations published 
in Germany a roll of film scarcely roquiroa one-fortieth of tho 
space occupied by a corresponding book. Thero is also a 
similar reduction in weight. A further advantage would bo 
that additional copies of the whole or any part of tho film could 
be made from tho original negative as and when required at 
no higher rate of expense and therefore it would be unnoccasary 
in the first instance to prepare more copies than wore aotually 
needed for distribution, 

The speedy adoption of this method of luiblioation by tho 
GeophysikaliBchos Inatitut dor Douftsohon UniversitlVt in Pvaguo 
was due in part to tho unavoidablo nocossity of covering expenses 
out of reduced funds as stated in the introduction to the 1920 
year-book. This introduction also contains an important noto 
to the offeot that it'?oan bo used without risk of fiinS as tho copioa 
have been made on non-inflammable Agfa films. 

Against the advantages to which Dr. Poliak draws attention. 
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cortn,in obvious disadvantages must bo off-set, suoh aa the 
uocGMity of providing film reading or projecting apparatus. 
It may perhaps bo possiblo to road the tablos with no fnrthor 
equipment boyoiid a powerful jnngnifyiug glass, but the time 
taken in unrolling adittlo reel sovoral yards long, containing 
hundreds of tables which may Imvo to ho scrutinised in senroh of 
the one required would seem very long compared with that used 
in turning to a given page in a book. In an institution whore 
very frequent roforonco is made to the tables the usual style of 
reproduction in book form would sootn desirable and it is iindor- 
stood that a typesevipt co[)y has boon provided for tlie Staals- 
anstalt fhr Moteorologio in Prague. 

The ingenuity displayed in this oxporimout calls forth 
admiration. It remains for time to sliow how far tho fashion 
will spread, __ 

Books Received 

Amtlca del OhHcrmiorio l^acioiial de San Bartolomi on , los 
Andos Coloinbianoa, Obsorvaoionoa moteorologioas de 1920. 
Bogota, 1031. 

The lunar atmosjdieria tide at Bombay (1873-1922), by S. K. 
Pramanik, M.So. Memoirs of the Indian Metwn*. Dept,, 
vol, ixv. Part viii, Calcutta, 1931. 


The Weather of April, 1933 

Pressure was below normal over llusBiii, western Siberia, most 
of Scandinavia, moat of tho North Atlantic, tho United States 
and tlio part of Canada l>otwt)on tho Groat Lakoa aild Iludsoni 
Bay, the greatest deficits being 0-0 mb. at Moscow, 7‘0 nib, at 
50 N., 30 W., and 4‘3 lub. at 90°W, l^rosauro was above 

iionnal olaowlicro in Canada and over Uormudn, Nowfoimdland, 
(Troonbind, Spitslwrgen, Icolivud, and western, central and 
aontJiorn Nua’oiie, including south Scandinavia and the Balkan 
btiitoH, tho greatest excossos Iming 7'8 mb, at Juilianoliaab and 
6'7 nib. at London and Scilly. In Sweden toinporatuvo was 
iwuiaimlly normal., the groatcat deficit being obout 4°F. in 
nortlieriunost Lapland, while rainfall was mostly about half tilie 
nonpal amount or loss, with the oxception of Gothaland and 
northern Lapland. In north-westprn Gothnlaiul only about J of 
tho normal amount occur rod. , ■ 

Mainly anticyclonic wnditionB prevailed over the British Isloa 
diU'Jng April, with I'ainfall and sunshine (except in tlie Mid¬ 
lands) generally dofloient over the whole oouiitry and tomporatiiro 
alwive normal. Absoluito droughts beginning on the Isb wore’ 
exporioncod at numerous places in the Midlands—in some oases 
the drougiht lasted to the 22nd inclnsivo. .From tho let to lOth, 
^ ifj country was covered by an' anticydlgno, 

which from tho 4th to 7th extended over the wnolo country, but 
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dopreBsionu moving iiortli-euatwurda to Uio north of the country 
und low proaaute to the east brought alight rain locally in tho 
jjortli and weat oji several days, with heavy ruin in Scotland 
and north-Avest England oii tho 2nd and 8Ui, and snow or sleet 
showers In north-east Scotland on tho list; 6'50 in. of ruin foil 
at Diinhulladivlo, Loch Cnrron, Ross-shiie, and 4‘1'i: in. at 
Kinlofihquoich, Invovnoss-ahiro, on tho 2nd. Over most 
of hlnglund during this time tho woaUior was sunny and 
warnij tho warmest, sunniest day being tho 8th, when 73°1‘'. 
was rogistorod at tiroonwidh and 71“F. at 'l’ottonl\am, S, Fami- 
boroiighj Tunbridge Wells, Doveroourt and London, and 12‘3 
hrs. bright sunBliino occurred at Bath, 12‘2 hrs. at Bournoim)utli, 
and 12*0 hrs. at Littlehanipton, Temperature foil somewhat 
the following day but rose again over 70°F, in tho south-east on 
tho :11th ns a doprcaaion approached the British Islosj 72°li’, was 
registered at South FarniDorongh, Shoeburynoss and Lojidon on 
tho 11th, but sunshino records wore small in that urea. Slight 
rain fell loanlly on the 12th, though sunshine records woro good 
in Scotland, roadiing 11'3 hrs. at Dunbar and ll’l hrs. at 
Ahordeen, On tho 13th the country oame againUnder the influ¬ 
ence of an unticyolono and sunny weather prevailed generally, 
but cold north-westerly winds woro experienced in tho north and 
oast. A small depression passed to tho nortli of Scotland on tho 
IBtli, bringing rain only to tho nortHi, but in its roar tho cold 
winds in the north spread southward reaching southern England 
by the 17tli and onuaing a marked fall in temporaturo. Those 
cold winds continued until the 22nd with variable amounts of 
sunshine, ffl\ough daily values at a number of places exceeded 
10 hrs,; St. Ives Wad 13‘0 hrs. on tho 16th. Slight rain ocourrod 
locally on many days and snow and sleet lowers over the 
country generally on the 19th and 20t.h. On the 22iid a complex 
depression appi'ondlied from the Atlantic and spread gradually 
across tho; country, giving mild unsettled conditions with rain 
at times, heavy loctilly, but also considerable periods of bright 
sunsliino, 12'3 hrs. at KirkAval! (Orkneys) on the 23rd, and 12'4 
hrs, at Pomhroke on the 29th and Calshot on tho 30tli. , Tilio 
rainfall Avas heaviest in Ireland, Avliore 1’88 in. fell at Fofanny 
(Co. DoAvn) on tho 24th, and 1’38 In, at DimmaUAvay (Co. Cork) 
bn the 22nd. Thunderstorms Avere experienced at many places 
on the 28ll!i, 29th and 30th. The distribution of bright sunshine 
for the month was as follows:—- 


■w' ■ 

Total 

Dilf. from 
nomal 


Total 

DlfT. from 
iionnnl 

Stornoway 

(hrA.) 

(hra.) 


(hrs.) 

(hrs.) 

Ill 

“48 

Liverpool 

146 

—12 

Aberdeen 

113 

—4C 

Rosfl'on-Wye 

164 

■4*14 

Dnbltu 

148 

—19 

Falmouth 

1C2 

—22 

Birr OastU 

120 

—26 

Qorleston 

165 

—20 

Yalentla 

112 

•—^8 

Kow 

175 

-M8 
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Tho spooiiil message from Brazil ututoa that the ruiiifttll iu the 
nortliorji and central rogioiiH was plontifid with 4*CD in. and 
1’02 in. nboye normal rospcotivtdy, Invt gononilly Hcarce in the 
adjiithevn logions with X’18 in. Iwlow normal, li'oiir imticyolono.s 
passed across tho eoimtry luid fro-sts wore uxporioneod towards 
tho end of tho month. Tho orevps wore generally in good condi¬ 
tion owing to favonrahlo weather, At Hin do iTiineii'o preBSiiro 
was 2 8 mhi nhove iiurnial imd toinporatnro 2’T^F, holow uorinid, 

AHsc^lnncouB iiolcn oti wenfhey ahyond cuUecl fi'oui vcivious sow'ces. 
On tho Ctli tho rivor and bar wore reported froo of ice at Parnu 
(Gulf of Uiga). No rain fell in Switzerland for tlio flrBt three 
weoks of tho month; water Ijocame Boarco in Bomo diatriots and 
forest flros were mimorous. Tho teiuporature also was low round 
about tho 20th, wihoii 18'^F. was recorded in tho lower regions 
cauaing muoli damage to fruit trees in blosaom, Sjiow fell to a 
level of 3,000 ft. bnt in flinall quantities, and tho lower Alpino 
passes wore a|)on to motor trafilo on the 22nd. (The Times, 
April 0tli-22nd.) ^ 


StioDp Aviiulfi Tvoro roportocl ovov tho Ilinifilivyna during tho 
greater jiart of tho month, but tho lulls were of Buflloient lengtli 
to allow tlio ITouaton Mount Bvorost expedition to accomplisli 
their object of (lying over the inoiuUaln. A huvrioaiio passed 
over tho nortliorn end of tho central ialande of the New Hebrides 
on tho wostorn Puoiflo on tho 8th and 0th doing aorjous damage to 
property and crops, (y/ie Tn/i/?/), April 3rd-21st.) 

A hurricano struck Bonnuda on tho morning of tho 20th doing 
much damage. {The Times, April 27th.) 

Tho United States naval airship Akron crashed into tho BOa off 
the Now JoiHoy coast during a severe thuiidsrstorm accompanioil 
by fog on the 4th. After fine woatlior during the first week of tho 
month, rain fell in the inaizo areas of tho Argentine interfering 
with picking operafciouB. DonBo fog and then a gale at Tristan, 
da Cunlia on tile 26tli and 27tli pi’evented the landing of atoros. 
Temperature was above normal over the United States generally 
at tho boginning of the month, but later cold spoils pnased aorosa 
the ooimtry from west to oast. Bainfnll wwb variable, but mainly 
a lovo normal in the Atlantic Coast States and bolow normal in 
1 16 Mouiitfiin llogioii and tilong tho Pucifle cojiatj though Homo 
moderate falls oceiurroU locally at Lander and Cheyonne during 
the week ending the 2Rth. {The Times, A.x*v\\ 8th-20th, and 
Washmgton J)X}., l/,S. Dept. Af/ric., Weekly Weather and Oron 
JsuUehn ) 


General Rainfall for April, 1933 

Englaiul and Wales 70^ 

SoofcUnd ... : ... ,,, 9 G 

InsUnd. ,,, 

Brittsh Isles ,,, 76 


per mint of the svarega 1881.101C, 
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Rainfall i April* 19331 England and Wales. 


Oo, 

. 

STATION 

In. 

Par* 

of 

At. 

Co. 

Station . 

In. 

P«r- 

cettU 

af 

Ati 

TjOnd . 

Oaiudon Sciuaro. 

•83 

ai 

Beis. . 

Thornton Eoaorvoir ... 

1'32 

73 

Kent , 

Tontonloii, AhIioucIqii... 

ri8 

73 

/’ihl 

Belvoir Ooatlo...... 

'00 

08 


IfolkcatouOj Horn. Sail. 

1'22 

; , , 

Uldllngton. 

•70 

60 


St. PoLor'a, ITlldovsliaiii 

l_U 


Bines . 

BoHton,. Skirbook. 

1-22 

00 


Ecloii’bdg., Enlooulini'st 

•07 

80 


Omnwoll Aorodnnno .,, 

1-44 

109 

* • 

Stis . 

SovoTUMikB, Stwldhui'st 

■82 



SkegiioBB, Marino Odna 

roo 

76 

Ooinnton,Compton Ho. 
Patoliing Pnvin . 

1-45 

72 


Iiontb, WoBtgato. 

•76 

46 


1-04 

no 


Biigg, Wrawby St. ... 

■07 



Eostboiinio, AVil. Sq, 

1-04 

57 

Nolls ,. 

WorKHop, tlodaoek ... 

■08 

4(1 


Hoatlillold, Hriiklyo ... 

1*31 

71 

Derby, 

Derby, L. M. A.S. JHy. 

r‘27 

78 

ITanlit. 

\''e Ji bi lor, It oy. Hat. Hofl. 

1-78 

100 


Bnxtoii, Terr. Slopes 

1-71 

68 


Fordhigbi’idaOjOaklnds 

1‘08 

02 

f 'hes . 

Runcorn, AA'^oaton Pt... 

•81 

47 


Ovlngton Rcotory. 

1-33 

70 

Banes, 

ManoheHtor, AViiit Pk. 

■08 

61 


Shqrbonio St. John ... 

1-15 

05 


Stonylinrat Oollogo ... 

1-70 

03 

Herts , 

W olwvn Garden City... 

•85 



Sontnpoi t, lloHkotli Pk 

1-48 

80 

.Biicks, 

Slougli, Upton .. 

•90 

00 


Lanonstor, Grog Obay. 

2 toe 

93 


H.AVyooinlio, IHaol^woll 

1-07 


Yorks . 

AVatli-upon-Uearnc ... 

1‘41 

80 

0»f , 

Oxfolnd, Mag. OoUogo... 

1-18 

78 


AVakoliold.Olaronoo Pk. 

1-60 

03 

Not , 

Pltsfoi'd, Sodgobrook... 

TiO 

so 


Onglitoi'Hhaw Hall. 

1-80 



Oundlo.;. 

•81 



AVotlierby, HiliBton H. 

1'49 

86 

Neds . 

AVobiirn, Ornwloy Mill 

1-05 

70 


Ilnll, Poainnn I’ark ... 

111 

71 

Oam . 

Oambi-idgo, Bot. Gdiie. 

l-‘20 

88 


Holino.on-Spalding 

1-20 

» » * 

Kssku . 

OliobnsrordiOoiintyTjnb 

•70 

50 


AVeat Witton, Ivy Ho, 

I’H 

00 


Tjaxdon HIH IToviho ... 

•01 



Follxkirk, Mt, St. Jolin 

1*.14 

80 

Suff . 

Hnugliloy 11 ouBO.... . 

•98 


II * 

York, MuHonm Gdim. 
Piokoi'ing, ITinigato ... 

1-00 

08 

II . • 

Oniupson Aslio... . 

1‘00 

118 

M * 

104 

no 


Lowestoft Scfl. Buhool 

•00 

05 


SoarlHirongh . 

•03 

00 


Bury 3tE(l ,WoBtloyH. 

no 

70 


Middlcsbroiigli . 

•04 

00 

Norf , 

AVorta, HolkUam Hall 

I'OO 

78 


BaldoiTlalo, Ilnry Rob. 

2-60 

108 

JVilia. 

Doviz.oa, Higboloro . 

1‘64 

81 

Dark 

Uahaw Oollogo . 

Nowoastlo, Town Moor 

1-26 

00 


Ooluo, OiiHllowny ....*. 

1-20 

00 

Nor 

r2i 

74 

Nor . . 

Evorshot, Molburv Ho. 

roo 

72 

M 

BolHngbanii Hlgbgreon 

r47 

08 


AVoyinoutli, AA^OBtlinm , 

1-67 

' 06 


Lllbiirii Tower Gdna... 

ITiO 

80 

li » 

ShafteaburyjAbboy Ho. 

1-31 

02 

Onmb 

Carlisle, Bcaloby IIoll 

1-66 

70 

Newn, 

Plymouth, The Hoo... 

2^00 

180 


Uorrowclalo, Soatliwaito 

6'00 

n 


Holiio, Olini'ohPk. Gott. 

8-12 

86 

»» 

Borrowdalo, Moraine... 

8-11 

.. • 


Toigiimontli.Dou Qdiia. 

1-78 

80 

Koawiok, High Hill... 

1-71 

60 


OulToniplon.. 

2-10 

95 

l/est 

Appleby, Castle Bank 

1-20 

00 


Sldmontli, Bldnionnt... 

1*01 

00 

Afon 

Aborgayoiiiiy, Laroli... 

ro6 

42 


UaruBtaplo, N.Dov.Atb 

1‘66 

78 

Olani 

Ystalyfom, AA'^oni Ho, 

3-78 

08 


Dartin'r,Oranmoro Pool 

4-10 

>. . 


CardilT. Ely P. Htn. ... 

1‘72 

68 

l> . 

Okoliampton, Uplands 

1-42 

46 

II 

TroliorDOrt, Tynywaiin 

8’42 


Coni . 

Rodrntli, Trcwlrgio ... 

‘2 •CO 

92 

Garni 

Oarmartlion Friaiy ... 

2-20 

80 


Ponzatioo, Morrab Qdn. 

a’7*2 

112 

Pemh 

HaYorfordwost, Seliool 

1’8‘2 

60 

doma . 

SU Anatoli, TioTorha... 

2’00 

06 

Card 

Aberystwyth .1. 

BimiW.Av.Tyrmynydd 

■ 76 

. . . 

Ohewton Mondip . 

2*00 

70 

Rad 

1*18 

82 


Long Ashton . 

1*18 

64 

Monl 

Lake Vyrnwy . 

r7i 

•80 

57 

68 

olos . 

Street, Mlimeld .. 

1-43 

72 

Pliiit 

Soaland Aerodrome ... 

Bloqkloy .... 

•80 

4*- 

Mer 

Dolgolloy, lionUlcln ... 

■88 

24 


Oimnoeator, Qwynfa ... 

1-28 

08 

Cam, 

Llandndno .. 

•02 

34 

Here . 

Boas,' Birahloa .•.... 

1-02 

64 


Snowdon, L. Llydnw 9 

9-06 


Salop , 

Ohnroh Stratton . 

1‘00 

48 

Ang 

. Holyhoatl, Salt Idanil 

•90 

43 

Staff's 

Shlfnal, Hatton Grange 
MarkotDrayt'n,01d Sp. 

1*04 

•80 

02 

60 

Ish qf 

Llig\vy., . . 

Man 

1-88 

... 

F^orc . 

OjuberaJoy, Holt Ijook 

•80 

63 


Douglas, Boro’Com. ... 

2-04 

88 

ff^ar . 

M « 

Alcoa ter, Rarfoy Hall. . 
Blrmlughin, Edgbaston 

1-04 

•78 

62 

42 

Oaernaey 

1 St.PotorP't. Grange Kd 

1*82 

66 
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Co. 

Station 

Ill. 

P«r 

etn 

of 

Av 

Oo. 

Station 

1 

P#r- 

C«f)t 

•( 

Av. 

IVigt 

Pti WiHIiiiii, Momultl 

l*4a 

nS 

i'ltWi 

Molvioli .. .. 

ms 

00 

II 

Now Luoo Suhool. 

2*11 

B 

.. 

TjOoIi Aloro, Aolifary.. 

■sir 

145 

Kirk 

Dairy, Qloiularrooli 

2-28 

Wt 

Oaith 

WJek . . 

1 'Bf 

OR 


Oarapliaini, Slilol. 

8'3‘2 

81 

Ork 

Doorncs.H. 

2’1 J 

106 

Ihirtyi 

Diimrrioa.driohton. U.l 

Rh 

7( 

Shtl 

Ijorwiok . 

2'2‘J 

97 


Eskdaloniuir Oba. 

Ri 

m 

Cork 

Oalioragh Heutory. 

3*37 

Hoa\h 

Bmiixholni.. 

Rt 

Kl 





Selk 

EtLriok Mauflo. 

2-26 

64 




98 

Pccb 

Woat Uiiton. 

2'Ch 



Baltliiaoiii m 

2*12 

73 

Jitrw 

Mftl'olllllollt IfuttBO_, 


8C 

Kerr, 

ValontlaObay. 

2*02 

80 

K.JjO 

North Horwlok Rob.,,, 

RT 

rro 

Goaralianicon. 

3*11 

64 

Mull 

K(lliil)ijr/(li, Roy. 01)8, 

176 

1111 


Killanioy Any bun. 



lAin 

Auolitvramlo. 

i-'ia 




2*68 

76 

Agr 

Kiliiiarnook, Kay Pk.-. 

2-32 


IKat 

Watorfoi'd, Gorfciiioro... 

1*86 

74 

II 

(Jirv)in, Phimoro. 

■EE 

iio 

IHp 

Noiiagh, Ona, Lough . 

1*31 

52 


OliiBgow, Quoon’s Pk. . 

1-63 

78 


RoBoroa, Tinionoy Y’arh 

72 


M 

Qi’oonook, Proapoot II. 

2'{)9 

82 


Oaaliol, Ballliiainoun,.. 

1*41 

60 

liutc 

Rothoaay, Anlonomitt. 

ij i 


Tdm 

Poynoa, Ooolnanoa...... 

1*23 

60 


Dougailo tiorlgo. 

il i 



OnRlloQoiiiiol Iloo...... 

2*00 


Avff 

Ardgouv Houho. 

870 

... 

Clnro 

Iiingh, Moiiift Oflllnii, 

2*86 


M 

Glon Eth’o. 


m 


Broad ford, Ilni'dleBt'n. 



Oban . 

8-84 

12,3 

fKe^. 

Ooroy, Ooiirtowji Ho... 

1*47 

87 


Poltalloch . 

8-12 

lire 

Kilk 




>1 ' 

Invommy Oastlo. 

472 

108 

JKick . 

Kallinow, Olonniaiiiion 

I'M 


M < 

Islay, EallabiiB. 

2‘24 

78 

Oarl . 

Ilaokotstown lloctory.. 

1*41 

68 


Mull, Iloinnoro. 



Ttcix. 

Blaiidsfort flnllnn. 

1 '(12 

flO 


Tiroo . 

3‘18 

120 



1 "41 


Kinr , 

Dooh Lovon Sluioo. 

1‘30 

El 

Otlaly^ 

Birr Catifclo.,,, 

'Ofi 

40 

Votth, 

Ijooh Dim . 

4*40 

Ere 

Kild'f 

Moiinsloi’dviii ..... 



II < 

Ualqnhlddor, Htroiivar 

2‘70 

IP 1 

DiihHn 

Dublin, PltzWni. 8q,... 

1’02 

64 

It • 

Orioll, Htratlioarn Hyd. 

1‘62 

00 

) > * 
Mcalh, 

Balbrlggiiii, Ai-dglllaii. 

1"14 

68 

II • 

lllnlr Onflblo Onrdoiia... 

1-60 

73 

Boaupnio, fit. Cloud,,. 

1*21 


Aiigm. 

Kottlns Soliool. 

*84 

46 


Kolls, Head fort... 

1'03 

77 


Pcarsio IIouso.. 

2*00 


W,M 


1 '64 



Montroso, Hminyeldo... 

1*87 

76 

II • 

Mullingar, Bolvodoro... 

1*50 

03 

Aber . 

lli-aoinnr. Ihxnk.. 

1*07 

70 

Tionq , 

Oasblo Porbos Otlne,... 

1*48 

62 

J1 ♦ 

liOglo ColdatoiioSoli,... 

177 

88 

0(d . 

Ballymihlnoh CnBtlo... 

2*84 

80 

II * 

Aboi'dooii, King’s CJoll. 

2-07 

111 

1 1 • 

^fUlfO . 

Galway, {Imniinar Soh. 




Ky'‘lo OuBtlo. 

2*86 

138 

Mallaranny. 

8*71 


Moraj/ 

Cloitlon OaHtlo. 

17)6 

80 

Westport Honan . 

1 ‘60 



Grnutowii-oii-Hpoy. 



II • 

Delphi Lodge... 

4*08 

81 

A'otrn 

Nftinr. 


ISO 

Sligo . 



87 

Inv’s , 

Bon Aldor Lodgo. 

2*00 


Cavm, 

Heitnrhot, Olovovhlil... 

1*43 

02 

11 • 

KlnmiBslo, The Blrolioa 

2’26 


Fenn . 

EimlBkilloii, Portom... 

1*24 


*1 * 

iiOoli Qiioloh, Loan, 

3*10 

n • 

Ann , 

Ai'inagli Obav.. 

.*85 

40 


Gloiiquoiflh. 

TSilil 

m 

Doxon 


6*02 


ti • 

InvornooB, Oulduthol U, 

2'20 

* •« 


Soafoiifo . 

2*48 

06 

II ■ 

Ariaajg, Falro.na-Sguir 

8*70 



Doiinghadoo, 0, Htii.,,. 

1*07 

88 

II ■ 

Port 111 Inm, G loai 1 nmi 

6*26 


II • 

Ban bridge, Mllltown... 

*C7 

38 

II • 

8kyo, Dimvogaii. 

4‘84 

... 

Anlr . 

Uolfnat, Cavolnll R(l, 

170 


»» • 

HaiTfl, Bkallnry. 

2‘60 

... 

II » 

Aldoigrovo Aorodroino 

1*80 

02 

RibO, 

Ahioss, ArdroaB Cnatlo 

2*601 

w 

H « 

Ballymena, IlniTyvillo 

1*80 

08 

II ► 

Ullapool.. 

4*85] 

H' 

Lon . 

Londonderry,. Oroggan 

1*37 

68 

>1 * 

Aohiiasholiaoli 

umi 


'I'gr , 

0 mngli, Palon fol. 

1*07 

76 


Stornoway . 

2*85 

04 

lh\x. , 

MallnlTond..,. 

1 *65 


SitVi . 

Lairg .. 

2*62 3 



Milfoid, The Manse ... 

DBS 

00 

Il • 

Ton^w .. 


761 

M r 

KiRybo)^, Rook mount. 

2*00 

60 
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LONDON: PUDLISItHD BY HIS MAJESTY'S STATIONEUT OFEIOE 

To b» piirohiwed rtJrootly from U.M:. STAlIONEllY OPJTIOE at tlio following addrowcB; 
ADAWRAIi UOOBH, KlNUSWAT, LONDON, W.O.S; 120, ONOnQN STRNllT, EDINnOltOlI 2 ( 
York Strbjw, Wawouhbthr ; 1, 8®. Andrhw’b Crbbomnt, CARDjifif; 16, Donbqali. 
Bqdahh West, Dblfabt ; or through any Bookiellor. 


The Thunderstoirm^of May 6th, 1933 

On tlio nftonionn of Satii/rday, May Gtli, bhuii<loratorins ivoro 
widuHin'oad in tlie north of lihiglund and in tho Midlands. They 
oiauirrod just- in front of a cold-front occlusion which tnovod 
iiorth-oastwardB over tho country and wliich was associated witii 
u small doiiro.ssion w'hicJi dovoloped aoiith-wcst of Iruland during 
tlio night; Tho tlivindorstorius well oxoinplify somo of tlio iMunts 
inudo by Mr. .Douglas in his article in tho Meteorological Maga¬ 
zine for April. 

On Friday, May 5th, an occUi.sion had passed ovor lllngland 
and at Idli. (t.M/J.’. strotchod from tho Hebrides aouth-oastwards 
nlirough Yarmouth to north Franco. To tho air ovor Knghind, 
thuroforo, tho tag “ maritiino aub-polar ” could Iw attuchod. An 
upper air record tfljtainod at Duxford at 12h. Ifiiti. O.M.T., 
Ihowovor, indicaled that at that time the iHilur air extended 
upwards froni the su'rfuco to only ahont 8,0(10 foot. The oljsor- 
vntions made at Gh. (i.M.T. the following morning showed Lihia, 
bn* by that time the tompcratuiro riglit up to almut IG,000 . Feet 
hud fallen consitlprahly below that of Friday morning. Comli- 
tnms on Siiturday luorning wore then very favourable for tho 
development of tluinderslonns. 

Tho ayno])tio sitnution at 7h. (t.M.T. on Saturday was as 
follows :—A small centre of low i)rossure was indicated aljoiiit 
150 miles west - south - west of tho Scilly Isles with a 

(2071) 107/27 1,000 0/351 M. A B. Gp.303 






100 


THE MBTJ:'10it(jrj0(H0AIi MAGAZINE. [Jtiiio, 1039 


cold ' rroiit ocolusiuii nniiiing soutli-oubtwardw to Socoa in 
south - Avosfc Friiiieo aiul uboiii lUO iiiilos south - west of 
Brest. The aiain coiitro of low pressuro was about iJOO mil us 
west of Bliicksod Toint. Winds over England wore south to 
aoiith-onst generally mid were strong in tho wostorn Chaiinol. 
Pilot bnlloun and no]ihosco|)o uhsorviitions showed that there was 
a fairly uniform soiii'hoi'ly ourreut up to tho cirrus luvol ovor thu 
groator part of England at lonst. 

At 13h, tho occlusion Htrctchod soulli-oastwanls Irom Pombroko 
to roitlaiul Bill and Cherbourg. _ Tliundor was roiiortod at 
Upper Hoyford and Boss-on-Wye in tho past woathor at this 
hour and Hoss-oh-Wyo had had a hoavy s'hnwor. Botwoon Idh, 
Huil IGh. Upjior Hoyford hud a thunderstorm, and by il8h., when 
tho front stvotebed from about Liverpool to just oast of London, 
tli'undorsLorins had oucurred at Birmingham, Cattoj'ick and 
Harrogato. At tho last two places thoy wore stilly raging at tho 
hour of olisorvation. Tliundor hod nccurrod at Livorjiool and a 
heavy ahowor ut fiJoalaiul, IToalth resorts’ reports showed also 
that the following places had thnndorstormH during tho after¬ 
noon ;—Morocainiie, Blackpool, Boutliport and Ilkley, 

Tho speed of nKiveinoiit of the front after IHh. decreased con¬ 
siderably and it lieciuno almo.st stationary during the nigbt along 
tho oust coast of England. 

There seems little reason for doubt that tho advance of the 
cold-front occluflion was tho trigger action which started tho 
tli'iinderstonns niul that thoy wore cnri’icd along in front of tlio 
occlusion by tho upper wind. Tho fact that tiioy occurred 
mainly in tlio Midlands and north wan probably duo to tho 
greater land truck covered by tho nir in thofso regions comjmvod 
with air further south. A letter from Mr. A. E. Moon, of 
Hastings, eooms to show, liowever, that aurfaco heating on the 
continent was responsible for a tiuinderstorm immediately on 
the front in Ids neigbhnurhood. Ho writes ns follows, describing 
a lino-squall. (AH times are G.M.T.) 

“ Wofttlior provlouB to tho approuoh of tlio aipian was fine, 
though cloiwl, conaistiug chiefly of alto-cumulus, liogan to 
incroafio alxnit throe-quartorH of an iionr lioforo tho squall chnnl 
ajipoarod. At between lOh. 30m. and ICh. d-hm. heavy clo’uds 
wore aeon to bo appronobing from tlio Bouth-wosfc, tlio extreme 
front of tho cloud-bank consisting of a long band of alto-cumulus 
ciistellatus of a largo variety, strotclung L-oin near aniith-aoulli- 
ofiat to nortli-wcst. As this band of cloud advanced it gradimlly 
roaolvod into a layer of dense black alto-stratus but still rotaiu- 
ing tho banded formation. Tho approach of this cloud-banlc at 
16h, dBm. appeared to bo very slow. Just 'behind tiie dense 
alto-stratus cloud thoro wn.s a heavy ninss of grey cloud wlntdi 
was of low nlfcttndo and showed signs of turbulonco, csiKsc.ially at 
its southern oxtromity. Tho wreath cloud of the siiuall passed 
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ovoi'flioad at u good apood towards the anrtli-oast at l7h. 3m,. 
and annultiiiiooimly tlio wind, which liad bolWo l7li. Ijoen blowing 
!iglit (about 10 m.p.h.) from oasfc-south-oast, suddonly whinpod 
owr to soiiitli-Houth-wost and bloAv at a Rpead botweon 21 ami 27 
wi/h 'r' / tho sky for some distance was covorod 

i.iLr t those form- 

mg the float of tho 8 <iuull, whilo nouror the horizon u groy iini- 

form shoot of ram was gradually advanoing. Tliie did not roach 
.0 rtution „„„i| 17J,. atio,- wl.id, t1,„o it q, 

wnvy. I,on VO ,7 li„„vy „t 171 ,, 27 ,,,. «™"’“ 

lociimo loHS lioavy f,n- „ ti,„„ , 171 ,. 37 , 1 ,,.. but atiU utn- 

tmuod liouvy until it coasod at IRh. ;i7in. TlMuulor and liglit- 
Tung wore obsorved at 17h. -12m. but no ilotails as to distanc^ or 
diioction are arailablo, but was probably not Iwyond four miles 
T'l?; board, (his time to tlio soiith-sontli-onst 

rain ai, IRh ” 37^m I'OJnainod du-11 after tho oossufcion of tho 

Boon after (.he squall of tlio wind to tlio south -sontl.-wost at 
I7li dm tbc dirootiou liccamo south-westerly, but in aboiit half- 
an|-[umr had again Iwcomo light and vnriahlo in direction. At 
IHh tho direction was soutli-Houtli-wost, 10 m.p.li., after wliicli it 

im'’'in* "T ' to «<>uth-oast, and coining from tho nortli- 
oasL at 18h, dOm. birt not romaining in any direction long. 

llumdorchmds wore scon slowly dovoloping over tho soa, bivt 
. inland, during tlio middlo of the morning, while linos of 
typical ulto-cnmulus (uistollatus wore also Hcon dovoloping.” 

llKi oiHilusion passed over Ijondon at alioiit Ifih. bOm and ns 
It heoamo very dimiso over souith-east lilngbind it is imlikoly that 
lOHchcd I astmgs so early ns 17h. 3m. Tho i.rohability is 
t int )ho imrhor phmiomena dosenhed by Mr. Moon woro iisso- 
(.mted with a local tlinmlerstorm, but in this ease the storm was 
so 0I0.S0 to tho front that there was no way of difrorontiating 
hetwcon I ho iliimder-sipuill and tho front squall, ^ 

f om Ml. Donald L. Ohiimpion of Waltham Onws, IForls. iris 
dcsciq.tion was as followsA woll-marked lino-squall pussod 
oro on May (.th llio morning had liooii lino, wdtli little cloud, 

mostly cirrus, hut during the aftonioon inucli laimuliforin olmwl 
was ohsorved to Im coming from tho Avast, liocoining haver and 
(lonsor as tho afternoon advancod. ^ 

At Ibh. tlio wind Avas KBTO., forco il and shade tomnoratiim 
o’filiT muirVBF^ tli« tijonnoniotor had fallon sligliUy 
In Ivi T ' ^ slightly to force 2. Boon 

1 . I oUsorvod a lioavy bank of cloud approaching from 

the Avost-Honi),-west: this cloud had a Avoll-definid stratifle^l hiZ 
and romihod tho zenith at nlioiit :i7h. 20m. At the same timo 
ho Avmd, in a gust of ahont force 0, suddenly veered te BW. and 
tho tomporatiiro, ni (ivo ini miles, fell to Or’p. By 17||. 40m. 
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tho temporatiiTG had fallon to D8°F. and tho wind loaaonod to 
ubonb forco 4, and l)y 18h. lOni. had abated to a steady broozo, 
from SW., fovco ,3, tho thormomotor having resumed its alow 
fali, Iwing ilion at n7“F. No rain foil except a slight shower at 

18h. dhm. , 

A friend of mine, who was about two miles woat of tnoiu. 

MiHHondon, which lioa filiout 30 miles duo west from horo, ropoi Is 
that; tho, squall struck him at about Ihli. COm.” n a m \ 
(Tho times referred to in this letter are presumably J5.t>. i 
In this case it apiioars that tlie squall was associated with tho 
occlusion itself and not with a thuiulorstorm. The phonomona 
descriljod are consistent with what happened as the occinsion 
passed over several tologruphio reporting stations, including 

London. , „ 

__ J. S. Fauquiiatihon. 


Roll Cloud seen at Eastbourne, May 6th 

Dnn’iiig a Hue afternoon on May 6th, 1933, at aliont 5 p.m. 
H.8.T. looking in a soutii-wcst direction towards Beachy Hoad 
froin Kastbourno front, I observed a curious phonoinenon known 
as a roll c,loud. This cloud strotehod from tho back of Beachy 
Hoad to the horizon lino out at sea, and was approaching broud- 
uido on. Tho colour of tho roll itself was white, wiulo a heavy 
iniiSH of el Olid following directly liohind was dark grey which 
suggested iiimbuH. As this white nA\ grow nearer a white 
straggling mass of cloud soomod to hang from tho bottom of the 
roll cloud Avhioli gave the iinproHsion of a large white curtain 
hanging down. When tho cloud approached Beachy Hoad tho 
roll broke up into two pieces j one portion wont out to sea, and 
the other over tiie 'hills. During the time of the approach of this 
cloud a dead oalni prevailed hut a moderate breeze blow up from 
a soilth'Wcst direction as it passed overhead. After tho front 
liad ]MiHSod, whioh took about 20 minutes, tho spootaclo vanished 
and steady rain fell for about half an lioirr. 

J, MoNanii. 

17| fit, Ju 7 ne 3 ' dlaiisions, Muswcll Hilly A7.10. May Xllh, 1038, 

[For a photograph of a similar roll oloud see tho illustration 
facing page 129 of the July, '1932, Mete.orologkal Mayazint,^ 
Ed., .1/.M.] 


A Note on Radiation Fog 

The oni’vo.s which are shown in Figures 1 to 3 are, poi'haps, 
worthy of reproduction. They are the curves of tomporaturos on 
certain occasions at lioighte of 143 foot, 100 feet and 4 foot above 
ground level at Cardington. Tho fourth curve in each figure is 
that at 4 feet above ground level over ground about 28 foot lower 
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than that above whioli tho other records were made. The first, 
second and fourth ouvves "wore recorded by platiuiim resistance 
thorraometers (unaspirated^, the third oni’vo by a bimetalic 
thermograph. The curves are reinarkable, showing as they do 
a sudden fall in the temperature auccossivoly at each height and 
after the fall a very steady and uniform temperature. On 
examining tho Aveathor recorded in tho mornings of those occa¬ 
sions it was found that a dense fog ^visibility leas than 200m.) 
was reported on each occasion, And tno samo was found on some 
other occasions when similar features were recorded though not 
so mnrkodly. On each of those three oconsions tho wind at bO 
and 160 foot was nil. Clearly tlio fall in tompornturo occurs when 
the fog roaches the level of each thermometer in turn, tho cooling 
being duo to radiation Avhich is escaping from tho surface of tho 
drops composing the fog. 

From such oui’vcs as tho first throe of each figure, it is possible 
to calculate the upward speed of propagation of the fog surface, 
as well as the depth of the invorsion layer at tho top of tho fog 
ffor the latter the assumption being made that tho depth of tho 
inversion does not materially change during its paasago past any 
one thormometer) j tho valnos are given in tho table below :— 

Upward Depth of 

Date (1931). speed of fog mrface. Inveraion. 

October . 15t]i-16th 1'8 to 0*6 feet per min. 30 feet 

,, 2Gth-27th About 0*7 ,, 42 ,, 

November 16tli-l7th 1*6 to 0*0 ,, 22 ,, 

As I have said, tho fog is primarily due to radiative cooling 
from the surfaces of tho Avater drops. This cooling is propagated 
In turn to the air by conduction and radiation. Tho cooling of 
the air to tho dewpoint above the fog must bo a someAvliat com¬ 
plicated process. A radiative transfer of bent occurs from the 
water vapour alxive tho fog to the fog drops themselves as avqU 
ns to the Avater-vapour in the air within tho fog, Avhilo there is, 
too, a transfer of heat by turbulence. It would appear tliat these 
three forms of heat transfer are all important, and so tho equation 
of heat transfer cannot be expres-sod in a simple form. 

A feature occur.s in Fig. 3 to Avhich Jlr, Brunt* has already 
alluded, namely, the fluotiiations in temperature in tho surface 
of inversions (e.r/,, between 6h. 20m. and 6h. 20ra. G.M.T. at 
143 feet). A possible explonation is that, with a suitablo A'ertical 
distribution of Avnter-vapour, the upper layers of the fog may bo 
cooled doAvn hoW the lower layers and instability may then arise 
within the fog Avhich will set up conveotional colls. The move¬ 
ment of air in these cells avlU give rise to an indentation of the 
fog’s surface, which av ill he reproduced on the thermograph as 
temperature fluctuations such as those shoAvn in Fig. 3. Thia 

T - -- , • . . ._-r s I 

* Notea OB Rndintion lii the AtmoapliorCi By D. Bmnt, I.<mion Q.JJl 
Jftteor. 5tic. 68, 1032, 21 . 836. ’ 
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S’TOlfknown "‘“‘‘n H>o (og would too aooomit tor 

iliTn,.» Pl'o'iomoim of tho siuldou thinning of tog over 

by M. CMo™ ao,ulT‘"’" to L tontLyoly 

ny Ml . <>iWott aonio yours ngo. It would bo intoiosting to know 

nl)ovr‘'“l know ofT*' "‘''“'“"“otw from 

AiX„ R nn n,l r ' T“ "“onwon wlion the 

tlm M ii. ’i ,% ^ r t'’®'' ft oxtonslvo tog covorina- 

l • ■'‘o ‘ ooouuion. I undoralund, irroKulli°.Rios 

uoio soon in tlio fog s suifnco, lint from tlio rorollootiona of lior 
onioora tlioro wus no vogulnr j,attorn ovidonood. If “ howoyr 
any SOI t of rogulur |mttoin rould lai idontillod, it might ho turnoci 
to praotmal uao by tho aviators, ainoo tho siro of tho oo ?„ o^d 
afford a moans of dotormining tho do|ith of tho tog. 

C, S, Duubt, 

Royal Meteorological Society 

IC^Hi 1 n, A y « Cromwoll Road. Sout)i 

’’rn'm'atifah^^ ndinhatu laim-,-ate for dr,, and 

Thi) o.jnutinji giving tlio aatuvatod adialiatic lapso-rnto is 
lonvofl aa an onorgy ojiuation, and a aliglit ai.proxijim^ion inako^ 

or'^Tlai .r: ;';" -utabloVL direct cam^uu! 

tion. llio icHidtH olitanuul arc reprosonfcod graphicnllv 

iZvn will ' n HUtui-atod lapao rate being 

aiown wdli pimsiivo and teinporaturo aa co-ovdiiiato». An 

(-lio fundaniontnl equation for riaing 
aatmated inr ih givon, winch, by aasnming the iirinoiplo of 

entropy from Mio beginning, reducoa tlio derivation to very 
brief comiiuKa. ruijr 

O. S. ])nm, n.A^Noles on the. mrinVous in the. structure of 
^ wind itvcr dtffvrt’.nl .‘iurfncc.a. ^ 

From an examinni-ioii of anomogrania in favourable aituationa 
It; iH found Mmt over tho aoa the aliort-poriod auotuatioiiB in wind 
aro greater in tropical air Mmn in polar air, alilioiigb when 
invei-KionK ot any magnitndo iM-oiir over the aoa, amooth-nowing 
air can poraiat with higher velocitioa than over agricultural 
n li ki" i« ftliown of thofltnictiireof wind over doaorfc; 

llnnlly Mm frictional churning of the air duo to a town in 
oxanunod, and the coiiKeqiiontial olTocta on tomporaturo are 
round to bo approciablo. 

G, E. P. BrmkK, ami The.rcm M. Iluiil.—Variatiom of 

wind direction in Ike. Brif,hh hhs niiKte. 

\ direction began near London 

in 1007, at Edinburgh in il731 and at Dublin in tl725, and 
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extend, with gnpa in the earlier periods, to the present-day. 
For those three cities the resultant wind q!J“" 

BtancY ” are given for each winter, summer and yoai. 
nearly tlio whole series the prevailing wind has blown froin 
ftbout^ WSW., but abnormally frequent easterly winds weio 
^Lmded during the period 1740 to 1743 in London and Dublin 
and during the period 1794 to 1810 in London, ihe proHont 
century has been remarkable for the porflistonco et so ^ 
westerly winds. Before 1667 observations are scanty, but « 

diary ahowa a dominant wind from WSW. m the years IS- 
to 1343 while there is good evidence tiiat easterly winds wcio 
Zomiur du’^i ng tl .0 U ttor half of tha a.xtconth 

oentuiy. (tol'ceopon&cuce 

To the Editor, The Meteorological Magazine. 

Cirrus Cloud Formation 

On the evening of May 20th, at 18h. Srnn. I was ut a point about 
310 ft. above Ordnance datum on Dean Hill, about inilea 

east-soutlneast from Salisbury, 

The ekv at this time was almost covered with a mosaic 
cirrus and patches of. cirro-oumulufl j but in tlio south-east at an 
altitude of about 40®, I observed the peculiar cloud tormatlon 
shown in the accompanying sketch. 



■ Further, in about 7 minutes, the upper .half of the darker 
shadow became twisted spirally aorosa the pendant as shown, 
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which aeoms to indicuto that tlio .lattor wag revolving- ij, 
cloclcwifio diroctioii. At tlio Biimo time th© nondnui-^T^ anti¬ 
slow ly elongated Jmrizontally ag if the unper nn,.+; 
moving fustor than the loworj and after about IB mi 
pendant becaino more diffuao and finally t-ho 
merged into a continuoiiB shoot of oirrivs. pattern 

■Was tho iiondiint the " slow motion equivalent of 
spoilt” in tho oirrus rogioii? ^ 

187j lliult Street, Walthmn f VoM, JTorts. May 2'ird, Iflaa. ^ ' 


water 


Sun^Pillar seen from Hastings 

This evening about 181]. tBin. I saw about of wbnb soei 
to bo an orango sun-pillar rising from a cloud which hid 'tb 
aun. Iinmediutoly aliuvo tho sun was a short soemont nf eoo 
halo, tho only part of tho halo visiblo. 

CioEnT Ai, Botlev 

OHiFdablrs, ] 7 , ffolvirtiila/e//ardoiH, /faslhaja, ^^ay lUlk, 19S3 


Brilliant Rainbow, May 7th 

A brilliant rainbow wna ohsorvotl by Atr, K. W. Montagu Murnhv 
of Bnllinumona, Gnshol, Co. Tipperary, at sunset on May Vth 
1938. Tho enloura in tho niniu bow wore very bright and Inter 
secondary bows developed so that at 7.20 p.m. four comnleto 
bows wore vi.siblo, ^ 


Heavy Rainfalls in Scotland 

On tho 2nd of April rain to a doptli of OT)0 iuolies was recorded 
at Dujiludlndalo, Imch Carron, Uoss-shiro. The observer con- 
flnna tho moaHuroincntg, tho authority in a lottor statingit 
confinod to a aniiill area boro. I cannot eay exactly when 
ifc conimoiieod hut it wuk of long duration and very heavy at 
times. Tlio amount (I'nO inches is quito eorrect although I am 
sorry I cannot give the oxact tiino it commonced or stopped. 
It was I ho greatest fall in 'Hi liours I have noted (conamenoing 
1914). I hoard that it was comparatively small at Achnashellach 
and Opiimn (flairlocli) and oven mile from here it wna nothing: 
extra.” 

During tho )]0riod 18r>fi-1031 on only four oooasiona have folia 
grontor than this boon reported for a rainfall day in Scotland, 
namely 

Ron Novls Olworvatory, 7‘20 in. on October 2ud, 1890 
»« ». it 7‘7<t ,, ,, February 6th, 1894 

Oroy fDalornss Castle), VOfi ,, „ Soptomber 26th, 1916 

and Loch Quoich 

(Kinlochqiioich), 8'20 „ „ Ootobor 11th, 1916 
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Oblior largo daily valiiea on April 2nd, 1933, wore— 

3M3 in. at Rlenquoich^ 

3'60 in. at Glen Etive, 
and 4’14 in. at Kinlooliquoich. 

A. n. U. (lOLDIH. 

Mtleorological Ojjlca, 0, Ihrumahtugh Qardens, Edinburgh 3. May lOtk, 1033. 


Another Thunderstorm Phenomenon 

I have Jvist received details from Mr. E, W. Cooper, of Mine- 
head, Somerset, about a- thunderstorm phenomenon which la 
neAv to mo. It was observed by him and hi» aon during a sevoie 
storm, nt Minehead, in May, 1930. One observer was uaiiig a 
wireless sot with headphones and the other was watdlnng the 
storm. A sound was hoard in the phones an appreciable time 
before the lightning was visible—in fact tlie listener liad time 
to say “ look outbefore the other observer saw the Hush. The 
time taken for this, together with the listener’s personal equation, 
must have boon 0'2 second at least, I can find no rofeionco 
to . any similar observation. Theoretically an explanation is 
diflicult to find, since wiroloss waves and visible light are both 
olectromagiietio and are propagated through tlio ethor with tlio 
sanio volooity. Yot Cooper has no doubt that the tune 

inteiwal was real. ^ ^ t i 

It is interesting to oomparo this with the “ vit ” or “ click, 
which was not observed, however, on this occasion. The sequence 
of events there is (ct.) flash and “ vit” together, (6) thunder. 
In the Cooper phenomenon the sequence is (a) sound in the head¬ 
phones, (&) flarih, (c) thunder-olaps. Are the two phonomena 
related, and can anyone throw further light on the ])roV)loin1 
. S. E. Asiimorb. 

22, 5'o/w Itoad, Hmulstoorlh, JJirmingham 21. ^fay 27/A, 1033, 


Summer Thunderstorms 

The coraraenta on my article by Col. Gold in the May nuinbor of 
tho Meteorological Magazine (which he was good enough to show 
me before sending them) do not reveal any very serious closli of 
opinion, but after consideration I think that some further 
remarks might help to clarify tho position. It is extremely 
difflcuH in meteorology to be precise and accurate and to find 
words, which convey tlie same ideas to all readers. The trouble 
arises mainly from the complexity of the atmosphere itself, but 
it is incumbent on meteorologists to do tholr best to minimise 
the evil. My reference to a ‘‘ misleading notion ” was Imsod on 
statements I. haye seen in the post, which wave not connected with 
forecasting in north-oast Prance, however the '* notion ” may 
have fttisen. The following points must be emphasised in con- 
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noxion with thuudoratorms aasociated with aouth-weatorly above 
flouth-oasterly curronts:—(a) Tomperiitiire rises in the layer 
where the wind veers rapitlly with height; (6) tomperaturo does 
not ahv'uys full at greater helglits in the 12 to 24 hours before 
tlio storm though it aoniotinioa docs; (c) toinporaturo generally 
exceeds the seasonal normal at all Ikoights; (d) supor-adiabatio 
lapse-rates are not necessarily involved, and have not hitherto 
been observed in such cases. Any statement of the position whicli 
gives a wrong impression on any of those points deserves to bo 
called mislcatling. 

I have always regarded a wind veering upwards in the lowest 
fijOtIO feet US favourublo for thunder, owing to its indicating 
the arrival of warm air, and have said so more tiiau onco in 
print. In my recent article I toned down the statomuiit' to the 
following* “ Boinotimos it certainly appears as if tlio advoe- 
tion of warm air in the lower levels, associutod with n wind 
veering upwards, increases tlic lai)Ko-ratQ at tho top of the 
layer alteetod, and helps the dovolopmont of thundorstorma.’* 
This inerousod cauition was forced on mo by tho figures given in 
tlio ])rovious paragraph, which (much to niy surpriso) uctimlly 
showed a. slightly lai'gor proportion of storms wJien the wind 
was in tho soutli-east (piadrant at both 1,000 and 5,000 feett, 
than when thore waa a SW. wind over tho SE. Avind. Tho former 
■eases <dlen showed some veer, but leas on tlia average than t-ho 
latter. ^ Tlio fact is that diurnal oonvectional storms are 
numerically preponderant (aspooially wlion tho criterion is the 
occurroni'G of thunder anywhoro in an aron) and that tiicso are 
not normally associated Avlth much wind shearing. Layers of 
marked shear aro usually of tlio nature of sloping surfaces of 
discontinuity, with tho Avarmor air above, and possibly also the 
shear may iiitorfore mechunioally Avith convoctioii of tlio ordinary 
diurnal tyiio- I havo o.Yamined tho pilot balloon observation 
for tho smnmor of 1031 in tho soutli-oastern area in relation to 
thunderstorms reported botwcou 13h. and il8h. in tho Daily 
Wcalhcr lltyoH (at any station in districts 1, 2 and 3), and find 
tiuit tho avorngo vcotor oluingo of Avind Avith height avss loss 
on the days of afternoon thundovstornis than on tlio other days, 
tho dilToronco being slight (and porlmps of no gonuino (nignifi- 
cance) in tlio layer from 2,000 to 5,000 feet but quite considerable 
in tho layer from 5,000 to 10,000 fcot- 

Tho storms associated Avitli marked shearing belong to a 
special oatogovy of storms of frontal typo, Avith no marked 
diurnal variation.. When there is ii largo veer with height, 
tlio simplest case is that of a Avarm front, with a suitAble lapae- 
rnto in tho Avurm air mass. In most of suoh oases tho aitl’faoo 
Avind is north of oast and tlio upper Avind is south-oast oi' south, 
but Bomo foAV of the atnrins Avitli an upper soiiith-wost mirront 

*fli*o Mekorttlogkal 08 , 1033 , jj. 07 . 
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ai‘o of warm front typo, GBpeciiilly after tho luiddlo of August, 
In tho height of tho suimnor tho solar heating on tho continent 
ia gi'oat, and foi’ma n high lapse rate up to 6,000 feet, and it is 
diOiQult to ostimato the effect of different factors. Many of tho 
storina with a SW. over a SE, or S. wind accompany cold fronts 
(or oold front ocoluaions) from the Atlantio, and the steep 
horizontal temporature gradient in the warm air ^ is not in 
general directly connooted with the front itself, but is an addi¬ 
tional eEtecb peculiar to tho suinmor months. (The rovorse 
effect in winter is not quite analogous, since tho surface cooling 
only diffuses upward very slowly, and has little effect on wind 
structure above 1,600 feot.) Even in summer many cold fiont 
storms have a more or loss ** solid ” ciirront in front of tbom. 
The Bovore storm early on August 12th, 1932,* was of tliis type, 
as shown l>y the pilot balloon ascent at Felixstowe. ^ 

A wind hacking with height is usually found behind a cold 
front, after the thunderstorms, though somotimes belated storms 
occur behind tho front, entirely in the warm ourront above. 
Storms in the polar air are of a difterent typo, , 

As Col. Oold suggests in his note, each case must bo cousidored 
on its merits, and the upper wind used in conjunction with 
other factors. An upper south-west current is favourable for 
tlumdor if it tends to bring over a front, or if it brings damper 
air, though tlie surface distribution of humidity must bo 
inteprotod witii ouiition. Over tho sen or on the coast there 
may be a very shallow layer of damp air, with dry air above. 
Over the land, on the other hand, the vortical gradient of abso¬ 
lute humidity is reduced by convection, so that a shallow layer 
of damp air is unlikely, especially in the afternoon. 

C. K. M. DouoiiAB. 

May SOtlip 11)98, 


The Duration of a Lightning Flash 

I am in considerable agreement with Mr. Lutkin’s views as to 
the poBsiblo constitution of tho lightning flash. I have always 
looked on it ns an oacillatovy phenomenon, and indeeed it was 
for that reason I regarded tho photo I sent this Magazine in 
December os interesting, for it seemed to rfmw the iiorsistonre 
of emneihitig dui'ing the ^ second of the record. 

Thus the interesting points about my cinA record seemed to 
ime to be (1) the practioal identity (as far as I could see) of the 
shapes of lihe first four of the five pioturos, and (2) the fact that 
in the last faint photo, while there is a faint thread running 
through the flash, there are very evident “ blobs left in the 
positions of the darker portions of the first four pictures. Theso 
‘' blobs *’ unfortunately h ave not come out well in tho reprodiic - 

Mefeorvl^gical Mayanius. QT, pp, 
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tioji, but I regarded tliom os ovidouco of tlio fading away of 
sojnoHiing. 

Wliethor the ourrout wliioli caused the flash was unidirectional 
or oscillatory docs not seem to affeot this point that something— 
possibly corresponding to Mr. Lu.tkin’a orango rod glow—did 
have an^ oxtoiidod oxistoiico in time. A. alow-motiou picture of 
a lightning Hash would bo a very iiitorostiiig and wolcomo iiiothotl 
of settling the point, tliough I four it might involve the uso of 
unite a mtinbor of foot of film before tlio time and the place and 
the loved one wore found all together. 

M. MoOAunujr FAinriiuBvM. 

37, Qiimtu OreturM, ]iilinl>ar<ih. May lO/h, 


A Toirnado at Peshawor 

On A]U'il nth, duii'ing the passage of a well-marked depression 
across the extronie north of north-west India, a tornado 
occurred in the vicinity of Peshawar Cantoiimont enufiing 
damage to crops, trees, kutoha buildings, tto. 

Tlio pliononionoii was lirstsooii at 12!i. 35m. I.S.T. as a funnoU 
shaped appendage to a mass of dense and towering ciiniulo- 
niinbiiH cloud, and was preceded by a slight hailstorm. The 
funnel soon roachod to tlio ground and by il2Ji. 4nin,, wlien the 
phDtogra]di (roprodiicod as the frontispiece of this niimbor of 
tho M<i{/(iziiic) was taken, it had devulopwl into a curved dark 
ooluinn of ujiward-Hpii'alling winds, Suhsoqiiontly tho twisting 
column of air and Avatnr vapour l>ecnmo distorted and utteiiu- 
ntod, linully disappearing at 13h. lOm. 

Tho diameter wa.s prnl>ably alsmt 30 yards and the length 
of path about 5 miles. As tlio tornado—an almost unknown 
phonoinonon in tliia [lart of tho Avorld—only lusted for 3fi minutes, 
and, fortunately passed over open country, very little dninago 
was done. 

On tlio other hand, tho Htorm did not cnino near enough 
to the Meteorological Ofllc/O to affect the recording instrumonts 
to any mnrkod dogvoo. It npponrK certain, however, that the 
phenomenon was the result of vigorous convection liotwoen rela¬ 
tively strong and suporadjacont counter-currents of dllTeronfc 
origin. 

A full account and discussion of tho storm is being prepared 
for Rubseipiont publication. 

II. (I. VmiYAnD. 

JVe, 1 (/mup TIea(li/uurl<rr.t, It.A.F., Pruhairar, April nth^ 1083. 


Small Whirlwind at Eskdalemuir 

A small but violent whirlwind erossod tho Ohaorvatory grounds 
from north to south at 13h. 12m. fl.M.T. to-dny, Sunday, 
May 14th, 1933. A strong easterly wind was first noticed at a 
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point about 70 yarda noi'ttti-east of the anoinomotor mast, and 
immediately afterwards a well-defined “ whirl," two or three 
foot in diameter and containing pieces of grass, twigs and 
othor debris, was scon to move south ab a 
speed of about 10 m.p.h., passing through 
tho gap Iwtweon tlio main Observatory 
building and one of the houses, some 
30 yards to tho east of the nneniometor 
mast. 

Examination of the anomogrnni slinws 
an isolated gust of 40 m.p.li., but it is im¬ 
possible to toll from what diroction tho 
wind liamo, as tlio vano made a complete 
revolution at that time. Tho wind im¬ 
mediately before and after was 8 m.p.h. 
from north. Presauro ns shown on tho 
float barograph foil and rose about 1 mb. 
almost iiistantaneoualy, Tho weather was 
" he " at the time with G/10 fair weather 
eumulna and strato-eumulus nt 3,500 ft., 
and ae far as could bo seen tho whirlwind 
did not oxtoud to that height. Tcm])ova- 


rolntive luimidity 35 per cent, in tho 
Ini'ge Slevonson screen. 

The morning had boon ratlior warm 
with strong sunshine, and presumably the 
wliirlwind was moving from the higher hills 
down tho valley along tho wind, although 
its course ooxild not bo followed owing to 
the configuration of the ground. 

Later in the evening at about l7li. 30in. 
G.M.T. a violent agitation of tho trees 
was heard to tho north-east of tho Obser¬ 
vatory, about 300 yards from tho anemo¬ 
meter, ns if another small whirlwind was 
passing, but no strong gust was recorded 
on the anemometer as in tho earlier case. 

Lnsnin IT. J. Stonh. 
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Dikes P.T, anemoghau 
Eskdalemuiu, May ItTii, 

]033. 

EskdaJ&imiir Ohsermloryt L(vnyholm^ Dumfrics^tivt. 
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Slow'-moving Clouds 

As evidence of the Unusually Btmall movement of air nt 2,500-3,000 
feet in this disbricb on Sunday, April 30th, 1933, the following 
observation was considered noteworthy, 

Cumulus clouds inoYed slowly from souitili-Wesb during the day 
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witii gl-ttdually decreasing velocity. Ily 5 n m O M T it w,i« 
calm and a detached clond%.on.«inJd etaLna^y (i.e ;Ut movTng 

wasCi^ronri" ‘’•’T- ® P'"* ' ‘^fte^vhioh its identity 

waa lost among incronauig oloiula. Cirrua coiild bo eeou above 

noving from floutli-west or weal-aou'tli-'wcHt, 
n, Pinner Park Arenne. JMonr. Pane, Ifarrow. ‘ 

NOTES AND QUERIES 


The New Primairy Standard Barometer at the National 
“hyaical Laboratory 

flnn?°it M baiomotore wan traneforied 

Tedii t“ «“> National Pliyaioal Laboiato.7 at 

Kov wC'„ ^ barometore were left at 

ivmv, Willie a now largo boro working abandard of tlio Fortin 

the old Kow staiulardB. Tho iato Sir Georgo lloilby F R S 
gayo a Hum of .£200 for the purpo.so of conatmeSm a now 
piimaiy Hfcandard for nao at tho Laboratoiy, and a rocon^ paper* 

ol' itrcinlZeZ'al/ttfnf 

pumping it ifl comparatively simple 
f^ro^ nnf low pre-sauro witliin an Gnclosiiro. It wa^, tlmre- 

i \ coastruct tho new standard barometer of 

glaas tubing pormnnontly Kcalod off. The barometer conHiatH 
eHaoiitially of a TJ-tul)e bored in a .solid l»b)ck of stamles.s Htcol. 
Ill© upper end of tbo longer iirm is connocitod with a moroury 
vapour condonaation pump, and tbo oilier arm in open to tbo aii( 
Iho merciij-y enrfaocH are olworved by moauH of two inicromoter 
mioroflcojioH and collimatorfi,^^ tlirough optically flat and 
parallel glaiyi wiudowH placed in pairs and aoalod on to spooiallv 
•ground Hiirfacos of tho stool. Great attention has boon devoted 
to the inotbod of reading, wJiioh is dcscrilmd in detail; briefly 
tlio level of the mercury is takou uh midway between tho roal 
imago of a horizontal orosH-wiro and its roflootion in tho mercury 
surface. Tho mioroscopos aro mounted on a massivo carriage. 
After tho microflcopos have boon adjusted on tho upper and 
lower surfaces of tho moroury the carriage is moved through a 
few inches transvorfloly and rondinga can thou bo taken through 
tho mioroscopas on the acalo of iiicIuks, The bemporatnro of tho 
mercury column is nhtnlncd from a thormoniotor with a bulb 
thirty inches long, Avhich is completely immersed in morcury 
in a hole liorod tlirough tho length of the stainlofis stool block; 

Jo .Jjo nearest ‘002°C. The lino 

■ ‘"A now primary staiidard liaromotor. I)y J. Ij. Hcam, Jar. wid J. H, Clark. 
Jjinuton, Pm. P. Poe., IflO, H)8U,130-lfl. 
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staiularcl ifj of invar. There is nlso a rosorvoir provided with 
a plunger by moana of which tlio mercury can ho drawn below 
the level of the windows when tho baromotor is not in uso. 

The new primary standard lias been compared with tho somi- 
portahle standard and with tho working standard Fortin at tho 
Laboratory. As a result of ii number of readings, tho lattor 
was found to rood '0015 inch nbovo tho now primary standard, 
tihe individual difforonces ranging from '0001 inoh to '0029 
inch. The nncevtainty of a single roailing of tho now stamlai’d 
is about '0002 inch, while that of the Avorking standard Fortin 
is about *0006 inoh. 

A letter from Mr. J, E. Soars to Dr. F. J. W. Wliipplo states 
that the standard Fortin baromotor, whioh avus compared with 
the Kow standards in 1912 and 191'1, has probably not changed 
its index error by more than ‘001 inoh since 1914. The roeont 
comparisons of this standard Fortin barometer at the N.P.L. 
with the new primary standard thoroforo shoAV tliat tho Koav 
standards wore not in error by more than ±’001 inch in 1912 
and 1914. This ia a matter for great satisfaction. The Kow 
standards consist of two baromotors Avitli very largo oisterns and 
large tul)e.s .sot up in 1855 and 1859 raspoctivoly, tngothor with 
a cathetoinetor set up in I187G, Tho “ old " staAidard bavo- 
metor is the one set up and desoribod by John Wolsh.* The 

new ” one Avaa orcoted l^ecuuso it Avas feared that the “ old ” 
one had been damaged by Avorkraon. Tho consistent results 
of the recent teste indionto not only that tho bai-onAoLers wore 
Avell made in the first instance but also that tho vacua have 
been maintained (in glass over moroury) for tlireo-quartora of 
a centiii’y. 


The Proportion of the annual Rainfall occurring on the 
wettest days of the year 

reference to Mr. R. C. Sutcliffe’s article in tho Octobor 
issue, thedollowing information relating to British stations may 
not be without interest;—^ 

(а) In British Rainfally 192R, page 274, it Avas shown that tho 
correlation ])otween annual rainfall totals for tlio 35 years, 1881 
to 11916, and the numbor of rain-days (O'Ol in. or more) Avas 
-I- 0-48,, while Avith wet days (0*04 in., or more) tho corrolation 
is greaterbeing +0-63. ,So that about 40 per cent, of tho 
variation in the number of wet days from year to year can 
be associated dirootly or indirootly with the variation of rain¬ 
fall amounts. 

(б) In Water a'iid Water Engineermgy \iavQ\\, 1932, pngo 120, 
some statistios are given of the daily rainfall amounts for ton 
years ns recorded at Camden Square (London) an d Dungeon 

* LondM, Phil. Tram. It. Sac. A. 140, (1860), p, 607, 
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Ghyll, in tlio Kiighsh LdJte District. Tlioae stations wero seloctcd 
ns having widely dilToront nvorngoH, viz., 24-5 in. and 109*3 in. 
rospoctivoly, niid the nvorngo lunnhor of rain-clays also dinoi-s 
widGly, owing to the stondy inoroaso in the nuinbor of days with 
mill from tlio soutli-onst to the north-west of England and Wales. 
Iii_spite of thoao clifforonces the proportions of tlio total iiuniinl 
nun contrihutod by tlio wettest days of tho year (not ncco.ssarily 
consocutivo) are siniilnr. Tho values given below arc the moans 

of tlio percentages obtained for oach of tho ton yonrs :_ 

i\ umher of J)ayn Camden SQun7'o JOmif/eon Ohyll 

l*cr cent, of Per CMit. of 

jUmual Rainfall Anmud liamhiU 

7 . 22*3 17*7 

Ifi. 37*5 30*’l 

:10 . 57*0 47*0 

. 73*8 (;4*0 

70. a4-2 7f)<4 

700 ... . 93*2 80*8 

100 . 09*() 96*4 

170 ... . 09*8 98*1 

'I’hoso statistics show that in England about 20 por cent, of 
tho total rainfall ocours during tho wettest sovoii day.s of the 
year, fiO por cent, occurs during nliont 30 days, and 7B iior cent. 
<liu*ing uliout GO days. 

J. OrjAHSi'ooi.n. 


L’Asscciation ffancalse pour rAvancement des Sciencea 

Tho Annual Congross of TAssociation Fran^aiso poui* TAvanco- 
mont doH Roionccs will lio hold at Clinmhory (Savoio) during 
July. Tho Pro.sidout of Sootioii VII, Motoorology and Goo- 
physics, is M. WolirM, Assistant Diroctor of tho Ofllco National 
M6t(iorolngl(pio, Paris. Tho programino ineludo.s d iHciissions on 
a niimhor of inotoorological suhjoohs, hut tlio situntion of 
Clianiliory at tho foot of tlio A.lpiiio mtissif gives especial iiitorost 
to that on t.Iio innnenco of rolief on atmosphoric plioiioinGim, 
notably In tho Alps. 

_ Visitors to the Oongross, and ])apoi's for reading and discus- 
sioii, ivill 1)0 wulcomoil. If airtliors aro iinnhlo to lio prosent in 
porson, 11. Wohrlc will lie plonsod to prosont papers on thoir 
bolialf. 


Meteorological Society of Chile 

A ciroulnr dated Doromhor 14th ininniinood tho formation of tho 
" Sooiedad Naoional do Motoorologia,^’ tho address of which is 
“ Ciisilla 717, Santiago do Chilo." 

Tho study of motoorology has boon.aotivoly followed in Chilo 
fm* many years, and we wish tho now Society nil siicce.ss In con.- 
timiing the work. 
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New Meteorological Stations in Malaya 

Tho annual report of the Fodernted Malay Stiitoa Survey Di 
ULont contains the news that, in addition to tlie sevi 
metoorologioftl branch stations, telegraphic reporting at 
have been established at Ipoh and Serombnn, iinflor tho o 
of, respoctively, tho Hydraulic Engineer, l^oritk, and tho M 
Offtcor, Seremban Hospital, Arrangeinonta have ulao boon 
with the Goverumont of British North Bornoo whorob 
conditions at Sandakan aro now oablod twice daily to tho 
Office in Singapore. 

New Meteorological Station in Formosa 

A metoorologioal station was formally opened on Mt. A 
in central Formosa, on March ICth. Tho liuildings vary 
Tvhnt in elevation, but stand between seven mid eight tlui 
foot above aoa level. The new station is aupjiloinontary 
Central Observatory in Taihokit and tho Marino Motoorol 
Station in Takao, the latter of which was ostahlishod in 
on the site of the old British Consulato. 

The co-oporation of the now station should add considi 
to tho reliability of tho already valiiablo woatlior reports 
in Formosa, where tho gradual development of military, 
and connnovcial aviation will render such information mor 
more essential. Facilities for a variety of otlior aoientific; h 
and observations have nl.so been pi'ovided at the now ohsorv 


News in Brief 

A course of training for metoorological obaorvors w’us lu 
the library of tl,i6 Meteorological OlRce on May 9th and 
1933, and was attended by twenty persons. 


The Weather of May, 1933 

Pressure was below normal over tlio United Statc.s and 0. 
(except for California and part of the North-West Tori' 
across tho North Atlantic (including Madeira aiid the C 
Islands, southern Britiah Isles, Denmark, Notlicrlaiub 
northern Franco to central and onstern Europe, tlio gi 
deficits being 4-8 mb. at Point Barrow, V'2 mb. at r)0°N.I 
and B*5 mb. at Astrakhan, Proasnre was above normal 
Spiteborgen, Iceland, Norway, most of Sweden, noi 
HuBsia, Iho Iljennn Peninaula, western Meditorranonii 
southern North Atlantic (including the Berminlas and As 
the grooto^ excesses being G-8 mb. at Jan Mayen and 2-7 i 
Madrid. Temporatnre was above normal at Spitslxirgon n 
■^Q western regions of Europe, but below normal in a 
Gothaland and Svealand in Sweden and in central Europe, 
rainfall was defloient at Spitsbergen and most of Soandii 
but in oxceaa in central Europe. 
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The outatnncling fonturo of Mny over the British Isles 
was tlio prevalence of tluuidoiy conditions; tempera¬ 
ture _ was abovo^ normal gonorally, but sunshine was 
defioient and rainfall variable. Pressure was high over 
the British Isles during the first day of the month, but 
on the 2nd a depression off the Day of Biaoay, which was moving 
slowly northwards, oansod un^ttlod woathor with easterly winds 
w o 1 * ^ioutli. In Scotland the 2nd was a voiy aunny day with 
U'2 hrs. bright sunshine at Invornoss and ilS-fi hrs. at Aberdeen. 
JJy the 3rd, however, the in/luonco of the doproasion liad spread 
also over Scotland, and from then until the 11th n complex low- 
pressure .system lay over tlio Bi'itish Isles maiutaining unsettled 
conditions. _ Ihundorsterms ocourrod on the Ist-Srd, Gth and 
Uth, and winds wore strong locally nt ex])osod places on a few 
days. Bainfall dimng this period was ueujally sliglit or 
moderate, but_ some i.solatod heavy fnll.s occurred on the Gth, 
1*91 in. at Limerick, 1-30 in. at Skegness, and M2 in at 
Jersey, while sniisliino was variable, l<l-2 hrs. eccurrod at Tireo 
on 11,0 loth, nuring the il2Lh, 13th and Idtli the woathor was 
fair to c oiidy in 1-mgland and Ireland, but in Scotland there 
was imicli «imshino gciiorally, Tireo Iiad 13‘0 hrs. and Oban 
l.M hrs on the IStli. On the 14th the lino weather was spread¬ 
ing ^]*''‘*hor south, Malin Head had 14-7 lira, and Southport and 
Douglaa both 14-5 hr.s. bright sunshinej while the intli was fine 
over the whole countrv. On the IGth the doprossion over the 
Atlanhio oxtondod its inHuonco eastwards over the British IhIoh 
and the weather liocame cloudy and inisottlcd, with slight rain 
locally o.v-copt m anuth-oa.Ht England until about tlio 20th Pres¬ 
sure Isjoa,mo high over the country on the 21st, and except for 
sniall hrouks mmuiiod so until nearly the end of the mouth. 
Ihundor was hoard frequently and thundorstorms ocourrod in 
some parts of t.lio country mo.Ht days; these wore accompanied 
by heavy rain ni the soutli on tho 23vd, 2*47 in. at Banatoad 
(Suiroy) and PBR in, nt Woking. Other isolated inedoratn falls 
inter m tlio month were also nssooiatod with thuuderstorma, 

M oo!i oil the 27th, and 0-7l in. at Lympiip on 

the 2.)th, purnig tho first part of this period fcemjioraturo was 
high, roach nig HI V. at Tottenham on the 23rd, and 7})®F. at 
lotlenham on the 22nd, and Croydon and Tunbridgo Wells on 
tlio 23r<l! .Hunsliiiio records wore good oxtept In tho north Tom- 
peratnro, however, fell in tlio north about tlio 24tli and in the 
south on the 25th. Tho 20tk was a generally sunny day, and 
from tlion to the filst sun.sliino renords wore variable but mainly 
1 depression moved slightly oastwavds on the 

30th brniging ram to Ireland on that day, 0’83 lii. foil at 
Valontia, but on the 31st the woathor was again improving in the 
west, Tlie disti'ilmtion of bright sunsliino for the month was as 
follows :— 

(continued 0 )i }taf/e 128) 
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Rainfall t May, 1933 : England and Wales. 


Co. 

Station 

In. ‘ 

:wl* 

of 

Av* 

Co. 

Station 

In. 


Zronrf.. 

Oanvdoii Sciuw'o. 

l‘fl9 

UOI 

Ms, . 

Thornton Itosorvoiv ...[ 

2‘01 

lOO 

Koit . 

Tontordoii, AalioiulOn... 

17') 

111 


Bolvoir Oa.Htlo.j 

l-fjl 

7*A 

II 

Folkestone, Uovo. Smi. 

2’49 


AiU . 

Rkllliigtou.j 

I’d 3 

71 


St. Polor's, Hlldorfihftin 



Atnes , 

HuHton, Skirbook.I 

1 Tid 



Edou'hdg., Falaonhnrat 

2-00 

liio 


Gmnwoll Aorodroino ...j 

1‘2S 

71 


Sovonoaks, Spoldliurst 



J) 

Hkogueaa, Marino CJdns 

l*f»’2 

8R 

Sus . 

Compton,Oonipton IIo. 

3'22 

14B 

It * 

JjOUth, Wc.atgato .[ 

r«s 

H3 


Pntohlng Fftnn. 

2’07 

144 


Brigg, Wvawby St. ...^ 

1 '91) 



Eastboimio, Wil. Sf]. 

1-28 

74 

Nolls , 

Worksop, lIcMlsiKik ... 

2‘2:1 

'112 


Hcatbflold, Barklyo ... 

I'fif) 

83 

Derby. 

Derby, L. M. k S. RIy. 

1 ‘02 

BO 

Hants. 

Vojitnor,Roy.Niit. Moa- 

2’3$) 

141 


1 Buxton, 'I'orr. Hloiui.s 

1*79 

, r>« 


FordingbridgOjOaklnda 

2-OJ 

08 

i'hcs , 

1 lUniiiorn, Ayoatnii Pt...' 

IT.l 

ilOO 


Ovington Rootoiy. 

177 

81 

Lancs . 

Maiicliflsbiv, Wlilt Pk. 

1-70 

1 83 


Shoi'^nio St. John ... 

2-02 

101 


Slonvhurst Col logo ... 

1-77 

j 02 

Herts , 

Welwyn Qm-dou City... 

1‘96 

• •• 


' Southport, IloHketli Pk 

l‘fl2 

77 

Bucks . 

Slough, Up ton . 

1’17 

87 


Lanoastor, Grog Olmy. 

:i'10 

120 


H.Wycoinho, Flftokwoll 

1-81 


Yorks. 

Watli-uj)on-I)oariio ... 

2‘1« 

100 

Oxf . 

Oxford, Mng. Oollogo... 

l’r.2 

Sfi 

ii 

Wako(lold,Cinron {!0 Pk. 

2’4ri 

124 

Nor . 

Pitsford, Sedgobroolc... 

1'43 

7!) 

n , 

Oiightfli-almw Hall...... 

3-00 

^ - t 


Oundle.. 

I'Ol 

If- 


Wotlioi'by, Rihfltoii 11. 

8'01 

147 

Beds . 

Wo bum, Urnwloy Alill 

1-87 

00 


Hull, PoiUBoii Park ... 

1 ‘92 

1O0 

Cam . 

Oanihridgo, Hot, fldim. 

' 2-02 

11 n 


Holiiio-(>ii-H|wldinK 

2‘(iri 


Essex . 

OliQlliisford,OouiityLuV) 

1M2 

90 


WoHt Wlttoii, Ivy Ho. 

3,3.S 

ir.o 

>1 

Loxdoii Hill lIoiuD ... 

1'18 



FolixUlrk, Mt, Ht. .Tohn 

2‘37 

120 

Huff . 

HauglileyHonso. 

I'Oa 



Yojk, Muaoum Gdns. 

, 2‘2(1 

113 

>1 ♦ 

OampsofiAsho. 

1-69 

113 

>> * 

Pickering, Huugnto ... 

1 2‘81 

143 


Lowestoft See. Sohool 

I'OO 

99 


Scarltorongh . 

j roi 

70 

>♦ * 

Bury St.l'k] .AVosbloyll. 

ITiO 

80 


Mlddk'shrcmgli . 

roB 

103 

Norf , 

WoHh, Holklmni Hull 

1‘82 

118 

11 

Ditrh 

Baldcialalo, Hiny Res. 



Wills. 

Dovizoe, Hlgholoio. 

2*20 

122 


1 2‘80 

122 

I) 

Caluo, Oaslloway. 

2--ia 

131 

Nor 

Nowonatlo, 'I'own Moor 

1-40 

no 

H>r . 

Evorahot, irellmry Ho. 

2'39 

117 


BDllinglitini, Iligligi'fion 

l‘H7 

7B 


AVoyniouth, Wosthnm. 

I’Cfi 

102 


Lilburn Tower Gdn.s... 

I'Od 

07 

M ' 

Shnftcahury,AI)\)oy Ho. 

2'fi4 

120 

Oiivih 

Oarlialo, flenleby Hall 

2’08 

87 

Devon, 

Plymouth, The Iloo... 

.1 ‘80 

91 


BoiTOwdalo, SeathwuUe 

•1 ‘60 

05 

n * 

Holiio, OlmrohPk.Oott. 

8’22 

101 


Borrowdiilc, Moraine... 

■J‘41 


>1 

Tciminoutli,Doii Gdiis. 

ITifi 

Sfi 

It 

Keswick, High Hill... 

8*03 

on 

11 

Onllonipton.'... 

2‘84 

108 

lYefl 

Appleby, Oaatlo Bnnk 


150 

• 1 

Bidmoutli, Sidinonnt.., 

2 ■24 

114 

Mon 

Aliorgiiveiiny, Ijaroh... 

2'88 

lOH 

>1 

Barnstaple, N. Dov. Atli 

2-S5 

113 

Glavt 

Ystalyfern, Worn ITo. 

2‘21 

Ci) 

n 

DartinV,Oraiimoro Pool 

8.‘90 



Oardrii; Ely P. Htii. ... 

1*70 

70 

1) 

Okeliarnptoii, Uplnnde 

2'8a 

100 

IJ 

IVehorborb, Tynywaun 

2-20 


Coni 

Kodrnth, Trowirgio ... 

277 

120 


Carinarthon Friary ... 

2‘21 

HO 

tl 

Pouxance, Morrab Gdii, 

2-74 

124 

Pemh 

Ilavorfonlwoat, Hohool 

2‘4 3 

l>7 


St. Austell,Trovnrim... 

3'Bl 

140 

Card 

AborVHbwvth .. 

ru) 


Soms 

Ohowton Mondip ...... 

2*02 

78 

Uful 

BlnnW.W.Tvrniviivdd 

2-22 

an 


Long Ashton .. 

2-22 

100 

Mont 


1 TiC 

40 


Street, Mlllflold. 

i‘8a 

97 

Flint 

Hcaland Aerotlroino ... 

1‘10 

no 

Olos 

Blookloy. 

1‘00 


Mer 

Dolgollov, Bonbddu ... 

2‘94 

HO 


Oirenecstor, Gwynfa ... 

1-02 

08 

Cam 

Llandudno .. 

1 *10 

TiH 

Here 

Ross, Birohlea..... 

2*11 

09 





Salop 

Ohwroh Stretton.-. 

1’37 

68 

Any 

Holyhoud, Salt Island 


70 


Shlfnal, Hettou Grange 

1 1‘8G 

OC 

• J 

LUgwy....... 

I’OO 


Stag's 

1 Market!) tayt’n,Old Sp. 

: res 

72 

ilsleo/Man 



Wore 

Omhei-Bloy, Holt Lock 

: 1*44 

7C 


1 Doufflaa, Uoro’Ooin. ... 

2*!)3 

t>2 

War 

Aloestor, Ragley Hall.. 

1'37 

07 

lOucmsei/ 




Birmiiighin, Edgbaaton 

2-28 

107 

1 

1 St PoterP’t. Grange Rd 

I'dfi 

86 
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0(». 

•Station 

IFitj 

Kirk 

JiiimJ 

lioxb 

I't. William, Mc>iiioI(;li 

Now Iinco Holidol. 

Daily, (HiiiKlnncioli 
(Iinupliaini, Hliiol 
I)nmriios,(JH()litmi, IM 

MHkdalumiilr OIih. 

Bran.vliolm. 

SM 

1‘cv.b 

Hltlaiok Minimi. 

WoHfc Ijiiiton . 

Ikrw 
VI hut 
Mull 

I A in 

Alurolinnmt Ifoiim). 

NiirMi llnvwiolc Uoh.... 
IOllllllllll^(ll Koy. OllH. 
Aiiiiiii.vriii'tliQ. 

Ayr 

Kilmariionk, Kiiy I'k. . 
(iirvaii, IMiiniino. 

lien/ 

linle. 

y ) 

Anf 

(IliiHgow, ()uo()Ii’h I'k. . 
(JrooiKKtk, I'ro.spool 11. 
lldHiiiKiiy, An]oiioi'rtij(. 
DmiKftilo Txidyo. 

Ar<lf{t)Hi' llmiHo. 


(lion J'lfcivo. 


OImxii . 

ir 

I’dltalUioli . 

1 y * 

Invoramy Oasklo. 

lalny, J'JallalniH. 


Mtill, lloinmu-o. 


Tifoo . 

Kmv . 
Perth . 

Tjovoii iShiioo. 

Jidoh Dim . 

M * 

M • 

Amjns. 

llalf|ulii(l(loi-, HLriinvai 
nrloir, Hlratlioani Ilytl. 
Mluir Caidi) (lardoiiH... 
IvottitiN Holioiil . 


I’oaiHlo Jlmiwj. 

1» ■ 

A her . 

Mmtl.i'iiHo, HunnyHldu... 
Hraomar, Hank. 

71 • 

lifiHlo OiddatonoSoli.... 
Alioiiloon, Khi/f’n Coll. 
l'’yvli) OnHllo. 

Moriiy 

flonion Onudo.. 

M 

Maim. 

(imiitnwii-on-Bpoy. 

Nairn . 

Iiiv'h , 

II • 

>1 * 

lion Aldor IiodHO. 

KlnmiwiU), Tlio JllnilioK 

Tiooli Qiioioh, Loan. 

OloiKjuoicIi. 

I 1 ■ 

IJ ■ 

)1 ■ 

InvuniaHa, (Jiddiikliol U. 
Ariimifi, U'airG-na-HKnir 
Fort William, ( llnsdriim 
Hkyo, IJiiuvoKau. 


Harm, Hkallary. 

RihO. 

n • 

Alnotw, AnlroHfl Oaetlo 

Ullnpiml .. 

Aclinauliolliioh . 


H tor no way . 

Sjilh . 

T*airf( . 

I> ' 

'L'onmio . 


In. 


Par. 


2-01 

'i-n 

4 • 2-1 
3*70 
3 •02 

2Ti2 
2-60 
2'22 
1-02 
•80 
1-00 
] -Od 


I or 


2- n 
2-12 
2*03 
3'02 

3- 34 
2-12 
3‘27 

4- 26 

2 T.r.' ... 

3*08127 


81 


4 -03 
3-03 
3 -flO 
2-30 
I’Or. 
3'30 
2*08 
2*02 
1 *62 
rsr. 

1-47 


1*47 

■07 

■07 

•04 

•00 


1-37 

l‘l« 

1-08 

1-72 

1*04 


2'40 

I^IO 

1-61 

1T2 

•80 

r40 

■02 

rss 

no 


31 


60 


UBum 1 I^oh QuotoU, I^oftn, April, 
Qlonquolal), „ 

AolinABhollaoh ,, 

Stornoway „ 


■ Oo. 

SrA'JTON 

In, 

Per. 

cent 

of 

At, 

-ViffA 

Molvioh . 

■08 

~~48 

M 

Ihiith 

Iiooli Aloro, Aoltfarv.. 

1-38 

31 

Wlolc . 

•72 

35 

Ork 

DoonioaH. 

1*43 

72 

She.t 

liorwiok . 

•(ID 

33 

(Jork 

Ualinmyli Henfcory. 

47fl 

M 

DiiiiiiiaiMvay llocii.orv . 

6-44 

180 

„ 

Oork, UiilvoiHity (Joll. 

4-67 

202 

11 

Hallliiuoniin. 

4 ■63 

101 

Kerry 

ValoiitiaOliHv .... 

4 '(bi 

140 

II 

Qoamlmnionn. 

6'70 

109 

1 J 

ICillanioy Asylnni. 

11 

Darrynaiio Aldioy. 

3'23 

108 

iVat 

AVa to rfoi'd, (1 or tmoro.., 

3-«2 

167 

Tip 

NfliinHli, (Ja-s. 1,011^1 1 .. 

3-86 

160 

1 1 

UoHoroa, I’imonoy Park 

r42 


11 

Oaaliol, llallinainoiia... 

4 '24 

177 

lAm 

Foymw, tkadnanoH. 

4-16 

178 

M 

Olaro . 

11 • 

Oaslloooiinol ]{oo. 

Inagh, Mount Callau... 
llmadford, Ilnrdloiit’n, 

4-67 

0-03 

6*00 

]PC9/, 

(lomy, CVmrtowa Do... 

2*06 

130 

Kilk . 

Kilkonny Onstio. 

2*20 

104 

IViek . 

Itailniow, OJoinnamioji 

3’]0 


<l(irl . 

IlaokotHtowii llcotory,. 

3-31) 

130 

f.eiM . 

lllaiidKfort llmiHo . 

2'21 

01 

(Wnlli 

Monntmolliok. 

llirr Onstio . 

2-04 

2*02 

01 

Kild'r. 

Dublin 

Moiiastoiovin. 

Dublin, FitxWni. Hii,... 

2-'fl2 

138 

Meath, 

llalbrif^Kan, Ardgillaii. 

I -00 

94 

Iktanparo, 9t. Cloud ... 

1-00 


)* * 

Kollfi, Iloadfort. 

1*87 

00 

n\M. 

Moato, Ooolatoro. 

i-o« 

1 j * 

Mulli(i/{nr, Hidvodoro... 
Oaatln Forbos fldiis.... 

2-13 

87 

Loni] . 

2-30 

89 

ihU . 

. Hallyiiabinoh Onstio... 

4*44 

123 

>1 • 

Mayo . 

(lalway, Ominmnr floli. 

3*36 

Malliiranny. 

3‘70 


II ' 

Wostpnrt iliajso. 

2*44 

80 

J 1 * 

Dolplil Iiodflo. 

4-78 

79 

filiiio . 

Aliirkron Obsv. 

Jlnlturbut, Olovorliill... 

2-80 

10*2 

damn. 

2‘00 

108 

Pmn . 

I'lniilskillun, I’ortora,., 

2-76 

Ai'in . 

Annafl[li Obsy. 

2*67 

108 

Down. 

Fofnnnv Itosorvolr. 

6-92 


M * 

Hoafordo . 

2-81 

107 

1) • 

Doiinflliadoo, 0. Htii.... 

2-21 

07 

M • 

Jtaiilirld/jo, Milltowii,.. 

2*42 

107 

Antr . 

Hollnst, Uavoldll lid.,.. 

2*87 

11 • 

AldorKrovo Aorodroiiio 

1*03 

n 

Jl • 

Hnllymoim, IlaiTyvlllc 

2*44 

86 

hon . 

IjondoiidoiTy, OfcHgnn 

2*64 

07 

Tyr , 

Oningli, ISdotirol. 

1-93 

76 

lion , 

Mallii IToad. 

1*94 

>1 » 

Milfonl, Tlio Manso ... 

1*00 

80 

>1 • 

KlUybogs, iiookmoinit. 

2*24 

02 


for 8^10 road 18‘10 
„ 10-00 „ 0-00 
„ 0-48 „ 10*48 
.. 18*8S .. 2*86 
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Climatological Table (or the British Empire, December, 1932 


w 

MP 


ojs 

£ g &’g 


2 M 

3 


? 

00 o> 


I CO 00 

. iV, lO fa 


tO^OOrH Tjit'^O^OOCO 

I 00 cr- A-f % hi ^ w • 0-1 CO oo (M 


■If w 

COOJCOfNM^OO r-ld^OJCCOOCOCSifltOiC^tM 

*HfH C^tMr-li-H rHrHCMlHrH r-IOl<N 


. a’S 

gig 

P* 3 

'A 


eoT«i-i (MT-iO’^i~iooi'-tt<>n«)t-<ot»'cl(i--i(oiMco>ncioc/5(Mi'-.iraa) 
tiOtDTt* r-v«JOl'^C»OOCOTHWO(NtOi-IO'^'Ki<Ol'-COC'l-^-^«P^CO^ 
'AnOOWOOWlMOOtNOOCjeOr-IrtfMOOOWOOrHt-lr-l 

J_I+ +I M I |-t-|+-V++i M I + I++ I 


I I 


?OiOOO>^OOCOOi—l-^CiOOOWCO^OrHC/)l-..COCOO>C‘Cil-00)'^*--* lOOOJr-t 

01 CO 01 lO O O r-i O CO uo irs O O o I'- rH 01 00 G^l C^l ^ OJ r“< • O O ^'l ^ 

o M Ah o o 00 to w rH o o CO lo C'l o o o o (M oi o • M o <m co 

CO T-< rH 


lei 


0> 0> VfJ CO CO CO CO CN 00 Ifs O 00 CO o O rH 05 If5 »f5 <M 1-1 CO I’*- ?0 ^ IQ lO C£5 

i> »o i> o> ^ is Ah ^ CO lo o o 'rt CO io to fa m iM uo i i--* co co 


C^l Cl ^ w 

4|i >o CD 


S 3 




'«}<Oi-HCOOOt'-^jrHJfO»0'H<»OCOOOC0 1'^l0 0500COOCOOCOCDKOO 


Slig P. 

Q .H a 0 


^ ^ to CO K*^ H CO Iv, w ^ 00*00 iO O yi ^ 05 P ^ CO ID 00 Cl CO ^ 10 0> 

fiooioA-ioooooo, lU^AHoAHoooAHC^ic^ioAHA-'A-fAHAHAHO 


^ rH 05 CO 
CO CO <>1 




+++ I I + I -H ++ 1 ++ I- I I + I I I I I I I M +-I-+ + I - I -1 


d'2'^ 
a 

-JT'I 


=i| ft 


L*- CO Ifs 05 05 05 O CO C3> IfO CO »rs CQ (M lO W 1-H CO rH IQ CO CO 05 (M ir; CO rH CO cp 

cq5oc>oa5r-icocococQtD«o<x)cotocoajcoo50>cMoooco»ocoooooco 

•cji IQ CD tD t'- CO I'- W O to to CD!-*, tD CD to tD IQ IQ OU CO l>* 


I ^ 

>=) 


IQ ^ ^ H OS »>• O ^ rH ^ 05 ^ IQ ^ 1Q 05 M ^ p 05 t'-. ^ ^ IQ oa 

CO O io l>- ^ *Q O 05 IQ 05 ij O 05 r-< C^\ CO CO CM A- 05 OO ^ 05 CM 5Q 03 

CO IQ IQ IQ t--. IQ to <D IQ IQ to IQ to i'- IQ tO tQ JQ »Q IQ CD »Q I*** W tC 


^ ft 


^ ^ ^ ^ ^ W ^Q^ IQ tp \Ci Oi ^ CT P to to fl CO 1'^ 7-1 CO 00 ^ 

to (M nji '•tl IQ CO i-H rH !'*• CO CO W (N IQ O Tt* CD CO O O 03 CO W »Q IQ to 

T^eQCOCDOOOOasCOl^l'^t-^'COk^COCOCOCOtDCOl'^t'^COCOOOCOCDtOCOCOCC 


p ^ p 5Q t'-* 1*-.^ IQ p ^ rH p p ^ I-H CO I-H ^ 
iQOl'-'OrHOrHOOOOrHOOOOOO 


p W p p p p CO p p p 
MOOOOOi-Hr-iOOO 


CD 05 I*** p 
rM 01 ^ rH 


+ 1+1 ~}*+ I I I 4* I + I I ++ I 4~ I I 4~ +11 + 1 1 _i -I - 1 +~l' 


S S*H 

S Pen 

^ o (4 


CO O d 01 CD I''* <Q 05 IQ CO fM »-H to rH to I-H tD O iQ Ol O 1-^ 05 CO O l'^ <D 


0)OC0C0D'lO0ll‘'-O'^0>tQiQC0C0rH0iO 

rH 01 rHi-HrHi-HO rHi—lOrHrHrHrSiH O Ol 

000000000000000000 


fM p IQ 
05 IQ CQ CO 


O <M CO CC Q1 rH CO I'' CO 
*rHrHrH»Hi-«i-lOrHOOrH "rHrHrHrH 

•00000000000 *0000 



^2 tJ 
“ +3 


For Indian stations a rain day js a day on which 0*1 in. or more rain has fallen. 
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Climatological Table for the British Empire, Year 1932. 




12 2l “S • 'M »ts • to <0 (M OJ TO 

to Tj' M< • to TO to to • to TTi -rjt to «£> 


, WJO^ ^TOTO^IO ,F-<(DCOr-<>-(«0 <0 

' <0 to to • i til to CO « oo 1*0 to 1*0 l*>. I to r 
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{continued from imge 128) 


Dili', from 
iioiiiial 


Total 

Dlff. from 
novuml 


Total 


(hrs.) 

(hrs.) 


(hra.) 

(hrs.) 

Stornoway 

188 

+ 3 

Livor|K)ol 

140 

—60 

Aberdeen 

126 

~«2 

ItoHS-ou-Wyo 

180 

—43 

Dublin 

147 

—68 

Fiilinouth 

10.0 

—.12 

Bin- Oaatlo 

147 

—96 

Gorloston 

106 

—30 

Valontie 

168 

—46 

ICow 

173 

—2H 


The special mossngo from Brazil states that the rainfall in thi> 
uorUiorn regions was very scarce with 2'ltl in. below normal, 
and in the central and Bouthorn regions soarco with 0'7l in. and 
O'79 in. below normal respectively.. Four anticyolones orossed 
the oountry and eiccasivo cold was experienced in the soutli, Tlio 
weather conditions were good for the gathering of the coffee, 
cotton, tobacco and cereal crops. At Rio do Janeiro pi'essiiro was 
1-9 mb. above normal and temporatna-o 1'1°F. below normal. 

Miscellaiieous votes on itoafhor abroad culled from vaHous sources, 
” Rod rain ” lasting generally 10 to IB minutes but long 
enough to colour trees, housetops and roads a roddisb yellow 
occurred in northern Italy on the 3rd and tth. A cloudburst 
occurred in the Upper Allgau, Germany, on the dth. Snow foil 
in Switzerland down to a lovel of 4,000 ft,, before the 12th, and 
Alpine paases opened to vehicles wore afiain blocked—at 6,000 ft. 
the snow was ever 3 ft, deep. Navigation reopened at TJloaborg 
on the 23rd. May, 1933, was tlio wettest May in Bavaria flinco 
records began 86 years ago; the rainfall at Mnnioh was 9-8 in. 
compared with an average of 3'6 in. {Tlie Times, May 6tK— 
Juno Bth.) 

A cloudburst in the Puniwhakau district, 27 miles oast of 
Stratford, New Zealand, about the 7th, devastated bundrods of 
acres of farm land and obliterated roads and bridges. {Mornhuj 
Post, May 8th.) 

Twenty-one porsous wore killed in a tornado which swept ovor 
western Alabama on the Bth. (The Times, May 6t/li.) 

Reports from Canada show that tho weather at the beginning 
of tho month there was generally fair, cool and somowbat windy. 
Except for tho Gulf States the tem])ornturo ovor tho United States 
was Ijolow normal during the first week of tho month, Ixjcoming 
nljove normal in the following week in tho eastern Stal:e.s and 
after the middle of the month in tho Middle States, but remain¬ 
ing below normal throughout along the Pnoifio Coast. Rainfall 
was generally in exccsB at tho beginning of tho month Imt defl- 
cient later on. (The Times, May 8th, and Washinf/tnn, 

U,S. Dept. Agric., Wcehlg Weather and Crop Bulletin,') 


EnRiand and Tyalca 

Scotland. 

Ireland ... 
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General Rainfall for May, 1933 
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LONDON J PUBLISnBD DY HIS MAJESTY’S 8TATION19EY OFMOD 

aTAlIONEEY OFYIOH at tUo followlOB adilrcaical 
^NDOH, \Y,0.2; 120, OBOliqH STRMKT, BUINDUROII2 [ 
YORK SraHBT, J^OHHBTBn 1J L 8 t. ANDEHW’8 CnaSCHNT, OARDJFF : 16, Dokkqail 
Sqoarb \Vh8t, Bhlfaat ; or through any Booksellor. 


The Thunderstorms of June, 1933 

Juno in Kngland was rouiarkablo for t.ho porsistonco of thuiulur- 
fltoi’in conditioiiB through tlio groator part of tlio jnonlh. Taking 
as a Itaais Uio atationa for wluoh data are puhllahed in tho JJaily 
Wedlhcr thuudoratorni or Lhundor hoard wan ro[)orlo(l 

on no fywor tlian 17 daya, including ovury day from tho 14th 
to tho ^Gth inolusivo, wliilo ligldiiing without audililo tliundoi' 
was roportod on sovoral otlior day.s. 

A sketoli of tho diatrjlmtion over tho country of days witli 
thunder lioard is shown in Vig. 1. This is nocosaarily rough 
as it had to ho drawn on July Ist wlion tho matorinl uvailalilo 
waa soanty, hut it suOicos to show two main aroas of froquoncy, 
ono ovor liOiulon inul wost-south-wostwards to llampsliiro (Greoii- 
wioli 0, Houth kurnhorough 7, , Winchostor (1), and tlio other 
ovor tho Midlands (liirmingha.ni 8, Or an well 0, Koss-on-Wyo, 6). 
From Luttorworth in this nroa Mr.' Mi W. llinns wrote on 
Juno 22nd: “ Twolvo tlniiidorstoi'ina have Ijoon oxporioncod 
within n. ra<liuB of six milos, sovoral passing ovor Lnttorworth, 
within tho last ton days.” 

Juno .oponod with an ,aiitiDyolouo ovor western Europe and a 
shallow doprossion over tho oastorn Noi-th Atlantic. 'J’ho British 
Isles lay in tho course of a southerly or south-oastGrly curront 
and toniporaturos mountotl rapidly, hut thundoratorniB dovolopod 
only on tlio south-wost coast anti in tho Ohaimol on tho 3rfl, 

(2384) 82/01 1,000 7/83 M.,&S. Gp.303 









130 


THK ^fETEOROLOOICAL MAOAKINE. [July, lOBfl 

under the induence 
of a secondary de¬ 
pression over the 
Bay of Biscfty. 9ub- 
Boqiiontly the anti¬ 
cyclone extended 
over the British 
Isles, and on the 
8th the centre lay 
to the west of 
Ireland, with a 
northerly ourront 
over Knglaiid. 

Storms developed 
on tliis day in tlie 
north-west and Mid¬ 
lands. In Buxton, 
according to t)io 
Daily DiajKttck^ a 
violent storm broke 
shortly after 4 p.m., 
an inch of rain fall¬ 
ing in a short time. 

The wooden blocks 
of Wo main roads l^c. 1. 

KwoUod up and burst. In Manchostor, according to tlio 
Ilajtchester OiMj-dian, the storms' began about 3.ID p.m. and 
continued for three-quarters of an hour with violent rain. 
IIousGs wore struck and set on fire or othorwiso damaged, while 
several tramway standards were destroyed, tho fuse-boxos being 
molted. In one ease the heat developed was so groat that tho 
metal of tho standard itself became half molten, causing tho 
upper part to bend over. In Kingsway tho water was 18 inches 
deep. 'Iw'o occupied telephone bootlis were said to have boon 
sti uck, and in one onso the occupant was thrown into tho road, 
hut there were no serious injuries associated with the storm. 

With a similar pressiiro distribution there wore storms in a 
few places on tlie 9th and 11th. On tho 12th prosBuro booaino 
moio uniform j isolated storms developed on the 14th and beoamo 
more numerous on tho IDth, when the London area was striiok. 
Dining a stoim on the latter day at Ovington .^Reotory, 
Hants., 2-37in. of rain fell in an hour. On the 10th 
the British Isles came under the influence of a deep depression 
over the Faroes and a series of violent storms occurred 
on the 17th, espeoially in the Midlands, east and south-east 
England. At Ipswicli 0-r)2_ in. of min and hail fell in less 
than half an hour, and slight flooding occurred. Snow was 
reported on this day at Giggleswiok, in Yorkshire, W.R , and 
at Bellingham, in Northimiberland. On the 18tli and lo'th tho 
depression passed noroas England, and in its roar on the 19th 
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kliimclorDtorms d 0 volo[jod ovor Lho gi’oator park ol tho country, 
iiichiding Loiulou. In Kpping Foroat two inon wore killed and 
two iujurod among llio trees, and a man was killed and another 
injured at Woolwioli while running for Hholtor. Bovoral houBos 
wore also damaged. Hail caused damage to fruit trees in Kent; 
in soinu places tho hailstones lay four indies deep. At Foxlniry 
House a largo fir was shattered by lightning, pai U of tho trniik 
being thrown nearly a liuiulrod yards. 

Tho Htornis eoutinnod on tho 2()th, the most nol.oworthy being 
a “ olondbui'Ht at llootlo, a doHoription of whicb by Mr, H. J. 
Higolstono follows this gonoral account. On the 2lHt a now 
dopi'OHHioii dovolopcd ovor Fiigland, and the Midlands 
and Wales again suftored. Two youllm Kholtcring under u troo 
near Port Talbot woro injured by lightning. At Oarstang, in 
sunny calm wealhor, large ipiantitiea of now-cut hay woro soon 
floating about in the ifky, probably as tho rosult of a whirlwind 
in tlio uoighboiirhood. As tho depression llllod up and passed 
away storms woro again gonoral on tho 22nd, oapooiaUy in south- 
oast Kngland and tho Midlands. Many buildings woro danmgod, 
and tlireo inoii woro killed. Two of those woro sholtoring under 
trees; tho third was nour nn iron railing. A waterspout was 
said to have occurred near Folkostono, with heavy rain and hail. 
Tho main Cantorbnry-Folkostono road was lloodod to a dojith of 
ovor a fool, while tho woodon paving was forced up and collurH 

woro lloodod at DartCord in Kent. Another man was killed 

undor a poplar troo in Q-loucestor. 

On tho 23rd, 24th and 251)1, tho jirossuro distribution over 
I'lngland was nearly uniform, ami tho storms woro ihoro 
Hoatterod, though London was visited again on tho 24th. On 
tho 20th nn anticyclone approached from tho Atlantio, and ii Pinal 
Horiofl of storms developed in south-oast England and tho Mid¬ 
lands, After this tho high profisuro spread aorow tho Jlritinli 

Islos and flno woatliov sot in and eontinuod to tho end of tho 

month. 


Thunder^totm on Merseyside, June 20th, 1933 

]3y H. iT. nToruiHTONn, 

Vrhwiqial Asnaiant:, TAverponl Ohscrvntor^ ami Tidal ImtUn^c, 

During tho wook of Juno lR-24th tho Moraoyeido area oxporioiicod 
a number of thunderstorm a of which one, on tho aftornoon of 
Juno 20th, is stated to have boon tho worst ovor exp or ion cod 
in tho area sinco 1918. Tho storm appears to have travelled 
from North Walos pnaaing ovor Birkonhoad and Wallafioy, and 
finally ovor Liverpool, in tho llootlo, Lithorlaiul and Seafortli 
dlatriots whoro its groatost violonco was I'oacliod. 
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At the Liverpool ObBorva- 
tory, Bidaton, thunder was 
first hoard from a soutliurly 
diroot ion at 3.12 p.m., 

I'oUowod by vivid fiashoB of 
lightning and ii torroutlnl 
do^viipour of raiji, Botweon 
a.'lC and 4.45 p.m., 23mni. 5mm 
^O'OOin.) of rain wore recorded. 

Tho wind backed from N\V. to 
WSW. at 3.45 p.m., froskoned 
in n slight squall, and then foil 
to a calm. A fall in temporu- - 
ture of 12° occurred botweon Liy^ipool (Bidaton) 

3 p.m. and 4.30 p.m. Tho on tho oftornoon of Juno 20tli. 
storm appearod to l)o directly 
overhoad at 4 p.m. and was 

followed ly a second and loss intense storm, Thuudor was last 
heard at o,30 p.m. 

At Corwen, in North Wales, tho rain, described as torrific, 
])rocodod a storm of liailstonos liko marbles, and a pronounced 
drop in toinpoiaturo was reported. Streota wore flooded for 
some tiino, duo to drains being choked by loose gravel waahod 
through tho grids by surface water. 

No linil was reported at Bidaton, but within an aroa of loss 
than one milo from the Observatory curious freak occiirrouooH 
wore reported. In Birkenhead one of tho main thoroughfaros 
was completely dry, while adjacent streets wore flooded. Two 
houses a mile apart were struck by lightning, almost at tho same 
moment, and by a coincidenco tho ocoupiers of tho two hoiisos 
were related. During tho storin the control box of a Birkonhead 
tramcar was fused, the driver rocoiving slight burns but romaiu- 
ing in control of tiio car, which was temporarily out of commis¬ 
sion. At the Olwervatory, although there was no aotual evidence 
of lightning striking, light fuses wore blown and a telophono 
Bwitohboarcl coil was burnt out. 

Ill Wallnsdy the promenade and main streets were Jieavily 
flooded and at least one house was struck by lightning. A 
residence in "West Kirby was also struck. Tho central part of 
Liverpool escaped with little more than a shower, and in Waver- 
tvee and tho south end of the city there was very little rain. 
In Bootle and Soaforth the violence of tho storm and the wide¬ 
spread devastation caused by the floods wove such that the scones 
on the Birkenhead aide of the river were dwarfed, into 
insignifioftiice. 

The greatest severity of the storm was confined to a small 
area of Bootle, only a few feet above sea level and surrounding 
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Violet Street, Akensido Street aud Irvine Street. A resident 
of one of these streets described the Hoods as descending in a 
solid waU of water several feet in height fropi the surrounding 
liigher ground. Iii Akonside Street, lloutle, tlie Avator reached 
a depth of over 10ft. sAvirling and eddying down a steep slope 
aud sweeping \inder a ruihvay bridge. A youth wlio was trapped 
l)y the Avators at tiiis point Avas sAvept from iiis cycle, carried aAvay 
by the torrent and drowned. His body Avas only recovered after 
prolonged dragging operations by the police. A second fatality 
Avas directly due to the storm, an elderly man luirrying to 
sholtor collapsing and dying from heart failure. People in 
the Alcenside Street area stated tiiat the sky Avont inky black, 
and after violent claps of thunder and vivid liglitning Anahos, 
tlie district ayus lashed by storms of rain and hail, tiie hailstones 
being deaeril)od as being as largo as small hens’ eggs. An 
observer, recently home from India, describing the cloudburst, 
said : ” It Avas witliout oxaggeration typical of an Indian mon¬ 
soon. A rapid series of liglitning flashes and thundorolaps Avas 
folloAVod by tlio cloudburst, the rain being ns torrential as in 
the Punjab.” 

Local trafHc in tlio Seaforth-Bootlo area Avas entirely dis¬ 
organised. Motor cars Avore stranded in attempting a passage, 
and jniHSongors Avore oonfined to the L.M.S. Seafortli station. 
From Bridge Street to Sonforth Road, Lithorland, shops were 
flooded to a <lepth of .sevprnl foot. Pedestrians Avero transported 
across the road on handcarts, and a cyclist attempting to cross 
Avas throAvn into water up to his Avnist. And tlii.s Avns two hours 
after the full force of the storm. 

Tlio water had not subsided iu the flooded aron until far into 
the night. When it had gone doAvn it was found that it had 
coated everything liolow the level it had reached with thick ovll- 
smqlling slime. Throughout the night inhabitants in the striokoii 
area wore liard at Avork clGansing thoir houses and the adjoining 
streets, and striving to Aviu back order from tho chaos oroated 
by the storm. 

On tho oA^oning of .Tune lOtli a waterspout Avas observed in 
tho Liverpool area, Tho phenomenon Avas first seen at about 
7 p.m. (B.S.T.) moving in a north-Avostorly direction from the 
Welsh coast across tho estuary of the River Mersey. It was not 
observed on the Birkenhead aide of the river, but in the noigh- 
limivhnod of Watorloo and Blundollsands it was reported as a 
remarkable spectacle. 

From spectators’ ro|iort8, the Avaterspout Avns in tho form of q 
black column, nearly 300 ft. in height, ■ depending from a Ioav 
bank of dense and threatening cloud. The Avholo scone appeared 
ominous and forbidding. The column was- dosorlbed as moving 
obliquely along the wator towards tho north-east. Other observers 
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Gpolco of tho oolmiin os being coiuenl in shape uiul of sunh a 
donaity na to appear almoat solid. No sliipping wns soon in 
tho path of tho disturbance, wliicth finally jjaKHoil {>Yor tlio laud 
n little to tilio north of Watorloo. Shortly after it was lost to 
view a violent storm of raiji. swept tho diatricst, Tho whole 
ocourrenco lasted a little ovor half an hour. 


Royal Meteorological Society 

Tho monthly mooting of this Sooioty was hold on WoibioBilay, 
Juno Slat, in tho Sooiotj'^’s Itnoms at 49, Croniwoll Road, South 
Konaingtou, Prof. S, Chapman, P.R.S., Prcaidont, in tho Chair. 

Tho President annoniicocl that tlio Counoil hud decided to 
■rocommond to a Special Goiioral Meeting of Follows tho adoption 
of revised by-laws, whoroby tho annual sulxsoription would 
bocomo two gulnoiis as from January 1st, 1934, iustoatl <)f 
three guineas as at proaont. Tho Prosidont oxjjlalnod that this 
action had liocomo possible through tho introdiuition of a miinbor 
of economics, which it was considered did not imjiair tho olHoiont 
working of tho Socioty. It Avas hoped that as a vosulb thoro 
would 1)0 on incroasing luimhor of now Follows. 

Si)‘ GillMrb Walker, C.S.I., F.B.S'., gave an informal talk 
oil ** Air Colls ” in which ho lirought forward furthov ovidonee 
relating to tho formation of cloud». 

0, F, T. .UoheriRf M.A, — 2'hc. fiwetional eqnat^ioji. of eddff- 
diffusion. (Memoir No, 37), 

From tho hypothosia that tho donaity diatribution duo to 
softttoring oatiafies a functional equation expressing uniformity 
of BO at tori ng pOAVor, it is shoAvn that tho Rquaro of iho standard 
doviation of mattor soattored from a piano sourco varioB na tho 
timo. Tho mothod used to get thia is oxtonded bo aa to obtain 
tho density distribution in a Korioa of hormito polynomials, 
exhibiting directly tho manner in Avhiob tho dlatrilmtiou may 
differ from that duo to tho assumption of oddy soabtor analogous 
to thermal diffusion in a solid. The induito difforontial oqiiatinn 
oorreaponding to tha functional equation ia obtained; and tho 
similar result for homogeiieouH scattoring in throe dimonsiona 
ia dei'iA’^od and extended to floattor from a fixed point or lino 
into a medium Avith uniform mean floAV. 

S, L, RawJca^ diui'ual ranges of air temperature 

hi the British Isles. 

For roasona well understood, tho groatosb oxtromoR of hoab and 
oold are normally found at the bottom of valloys. BouhtloBS 
owing to the prevalent belief that auph Ritiiations ftvo damp and 
unhealthy, too few valley meteorological station h haA^o as yet 
boon eertAbliahod in this conntiy to enable iia to set an approxi¬ 
mate limit"for the range of temperature that may occur In a 
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ainglo day. A diurnal variation over 40'^F, has been registered 
at Greenwich Observatory only ten times since 1841, and ]b 
usually regarded ns exceptional niiywhoro in Britain. Yet 
records begun four years ago in n Hertfordahivo valley charac¬ 
terised by a markedly “ continental olinuvte already include 
17 instancofi of a daily range exceeding with 48“F., on 

March 28th, 11)33, os the outstanding example. It is_ inferred 
that places bo oircumstancod are occnHionnlly subjected _ to 
lluctiiationB of tempornturo amounting to more than 50°F. witli*- 
in ft fow hotira. --— 

(XocL'Csponbence 

To the Editor, The MetcorologicaZ Mo>go,tine. 


The Colour of Moonlight 

Ill the Juno isaiie of IIcruel cn Ddinj^hring I have discussed the 
quostion raised in the Meteorological Magazine "why moon¬ 
light appears blue in a general way. The following notes, wliioh 
have boon submitted to n specialist on these matters, 
Dr. ilinnaort of Utrecht University, and corrected by him, 
summarise my conclusions. 

According to Dr. Minnnort the phenomenon doBoribed by 
Purkinjo (the apparent ftscondency in brightuosa of the blue 
side of the spectrum over the regions of longer wave-longth in 
mitigated light) has nothing to do with the apparent colour of 
the illumination of ft landscape by the entire band of visible 
wavo-longtlis, however weakened that mixture of colours may bo. 
Apart from tliis the blue colour of a moonlit landscftpe may 
be ascriliod to live factors, four of Avhieh are uuimportiiiit from 
ft moteorologicftl point of view :— 

1. The scattering of rays in the lowest layer of the atmoaphoro, 
containing dust particlos, etc., ospooiftlly during times of well- 
defined ground inversions, causes a kind of eigarotto-smoko veil 
contributing much to the blue aspect. Dr. Miniiaort dooa not 
entirely agree with this atatoment, no I mention it , for wbat it 
is worth. 

2. As soon as artifloial sonreoK of liglit are oontrasted with 
moonUght, there is a tondonoy on tho oliservor's part to regard 
the former as white, nnd the latter as “ Air Force blue ■" in 
consequence. 

3. Tho colour-distinguishing faculty of the human eye is con- 
sidornhly loRsonocl in cireumstancee corresponding to tho average 
moonlight Intensity. All bright colours are simply struck out 

of the picture, ■ - > 

4. In regarding a moonlit landsoape, the olwovvor’s attention 
is not defiootod liy landsoape detailB, those being gonovany 
Invisible in t he seml-darkiiosK. Tlicrefove hia range of vision 

* Seo Melfoydlofflcal'Mttgatei'Mi 67,1982, pp. 234. 264j 2B8, 284 ; 08, 1083, p, 9, 
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contains alwut tliree-quarterB of olonr sky undoubtedly coloured 
])luo by Unyleigh acuttoriiig, and a bluish avortigo is bho result. 

0. There exists a tendency of tbo human eye, or perhaps I 
should say of tlie human mind, to assooiato blue with darlcnos-s 
and cold, and on tlio contrary yellow or red with bright things 
and warmth. j, c. U . Kjiuisinqa. 

Nederlmulache yerecnighig Voor IVeenen Slamnkumie, Vriczonvcen, HolUmd^ 
Juno 3rrf, 1983, 


The Temperature of Rain 

I was asked recently liy Mr. Brunt if I know of any records 
of the toinperaturo of rain. I could not romeinbor any, bub in 
tliinking about tho question it occurred to mo that tho tomporii- 
turo of rain will normally l)o just below that of tbo wGt-bull> 
thoi’inomotor, each water drop acting as a wot Imib during 
its fall. Tlio drops will, however, usually start with a lower 
tomporaturo than that of tho surfaco air, and if their starting 
tomperativro ia also below tho svirfaoo wotdnilb tomporaturo, tbo 
difforonco Iwtweon tho two values will not Iw quite eliinliuited- 
by the timo the drop has fallen. 

Suppose there W'oro no evaporation : then a water drop falling 
through an atmosphere with a constant lapao-rato would at timo^ 
i bo below the temperature of tho air by an amount 

a/3v(l-e «) 

whoro a ia the lag-cooHioiont, 

fl is tho I apse-rate, 

V the rate of fall, 
i the timo. 

This is on the assumption that tho drop starts with tho tempora- 
turo of tho air at the level of starting. IP tlioro woro an initial’ 
difforenco of tomporaturo x botwoon the drop and its aurround-- 
ing air, then tho difleronco at any time would bo :— 

If we put V = 5 m./sQo, 

/3 = -Ol^C. per m. 
a = 0-3 
al3v =. ' 015 ^ 0 . 

After 100 Boconds (or a fall of ftOO m.) e ® Is negligibly sniall' 
and the constant dina'rence ia afiv or *016‘’O. ■ 

The value of a chosen is that given by Linke for a moroui’y 
thermometoi’-—a rain-drop should have a cooflioient of tho samo 



Jnly, lti39] THE METEOEOLOGICAL MAGAZINE. 107 

order of magnitude. If Cfiie takes do Quervaiu'e generalized 
formula, quoted by Linko, and applies it to a water-drop, then 
for n rain-drop 2 mm. in diameter a ia approximately '32, v 
being approximately 6 m.jscc. 

If wo take the largest rain-drops of 7 mm. in diameter a 
comes out as about 2-0, e as 8 m./aeo,, /9 as -01, and aftv comes to 
be very nearly 0'1C°0. 

Thus, apart from evaporation, even the largest drops will 
warm up practically to the air tomporuturo; tlic net result when 
evaporation is taken into account will, therefore, bo a tempera¬ 
ture not very far from the wet-bulb temperature—perhaps a little 
less than O-l^C. below it, because in considering the heat balance 
of the water droj) one finds that the effect on evaporation of a 
rising wot-hull) tompornturo more than counterbalances the heat 
required to raise the temperature of the drop. 

E, Gold. 

jVay 1032. - 

Behaviour of the Hair Hygrograph at Heliopolis 

In the Mctcoroloyical Mayaziive for August, 1030-,- is publislied 
a record from the hair hygrograph at the Moteorologioal Office, 
Iloliopolis, which exhibits remarkably oloao agreement with tho 
values of relative humidity computed from readings of tho wot 
and dry-bulb thermometers. Tho attached copy of tho hygro- 
gram for Juno 13-14th, 1033, from the sarao instrument un¬ 
changed in any detail shows that after three years tho accuracy 
of tlio instrumont is unimpaired, the values of relative humidity 
over a range from 3 per cent to 81 per cent being in oxeollent 
agreement with the vnluos oomputod from the readings of the 
wet and dry-bulb thormoinotors. No special care is taken of 
tho instrumont beyond tho regular washing of the hairs. The 
muslin on tho wot Imlb was changed evor^ throe or four days 
and more frequently during dusty conditions. 


1033 JUME 13* JUNE I'l* 



It may bo of interest to note that tiio low values of relative 
humidity wore recorded during tho highest temperature recorded 
In tho Cairo district since 1809 at least. At neliopolis tho 
maximum temperature on Juno 13th, 1933, wae 118°F, and at 
Ismailia tho maximum ■ Svas .120°F. The^pi'Aviaus long-period 
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record of 11B°F. had bean broken only four days before -whon 
the maximum at Heliopolis Avas 116°F, and at Israailin 118°F. 

J. DunwAUD. 

Meteorological Ojjiec, R,A^F,, Moliopolis, Jwio, 11 ) 38 , 


Rates of Rainfall 

Recently I had occasion to examine the menu hourly rates i>C 
rainfall as published for a itumlier of stations each year in 
British and a few points sbruok me as worth remni lc. 

The figures givett below are the moan annual rates derived froiA 
the data of the seven years 1926-31 :— 

Mean ra^es of fall, 

(Inches per hour.) 


Lerwick 

•047 

Croydon 

•052 

Renfrew ... 

•046 

Calshot 

•052 

Aberdeen 

•046 

Falmouth 

•066 

Leuchara 

•043 

Lympne 

•063 

Eakdalemuir 

•063 

Cork ... 

•068 

Kew ... 

•060 

Valentin 

•066 


The point of interest here is the relatively high mean rate of 
fall at the Irigh stations, Cork and Valentin, and pnrtioularly 
at the latter. This leads one to inquire as to the boiiavlour of 
the mean rate of fall throughout the year. The data for nix 
stations (1926-31) are displayed in graphical form in Fig. 

In the oases of Lerwick, Alierdeen, Eskdalemuir and Kew tho 
nature of the annual variation is quite definite, a priuoipal 
LERWICK —— KCW ABERDEEN . 

ESKDALEMUIRVALENTIA-- 

•090- -•09Ci 
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minimum in Marcli, a principal maximum in July or August, 
a aoconclary minimum iji Soptombor and a secondary maximum 
in October or November, When we puss to Cork the same 
features remain except tliat the secondary maximum of November 
hue become intensitied to bo the principal inaximum. At 
Valeutia, however, thia charaoLoristic annual variation is pretty 
nearly llattonod out, tho months February to July aiul September 
having nearly tho same moan rates, though ^Yo are still loft with 
tho peaks in August and November, Tho striking differences 
therefore as wo pims from Scotland or Kngland to tho west of 
Ireland seem to bo tho vanishing imimrtanee of tho spring 
minimum and tho incroused importance of tho Novomlwr 
maximum. The ooinparativo uniformity throughout tlio yoar 
in tho monthly totals of rainfall in Ireland may perhaps bo 
regarded as supporting the probability of n different sort of 
annual variation in rate of I'ainfall, 

A, n. 11. Goi.dik. 


Jiilinburffh. Juno 28<A, 1033. 


Lightning Discharge during Sunshine 

Yon may bo interested to hoar of a ourioua ocourronco hero 
yesterday at llh. 50m, during a bright interval, when the sun. 
was shining, I was in my kitchen garden when suddenly a flash 
of lightning seoinod to envelop mo and simultaneously thoro was 
a terrific crash which for a second almost stunned mo. 

There had boon no ruin for sovoral hours before tho discharge 
and it did not begin to ruin for throe-quartors of an hoiir after 
the discharge. Tlmro had also Ixjoii no thunder provioimly in 
tho iiiimodiate noighlmurtiowl, nor was thoro another clap until 
three-quarters of an hour later, when it also l)ogan to rain. A 
stono chimney stack on one of my ovithousos was struck and foil 
out. I hoar to-day tlinfc tho glass of a car standing in a gavago 
in tlio village was spliiitored at tho same time, 

N, C. Rbid. 

Caythorpf. ITallf lAiioolnahiro, i/tow 18/A, 1083, 

[This letter was forwarclod by Dr. W. A, Harwood, whc) 
remarks that tho peal of tiumdor and showors in sight were 
noted at Crnnwoll.—Ko., 


Another Thunderstorm Phenomenon 

With reference to Mr, Ashmore’s letter in the Juno issue, I have, 
made a regular habit of Ustoning In to thunderstorms since 
1918, I find that the “ lightning ’’ is invariably audible before 
tho flash, in fact it soems to be the case that bhe disoliarge triea 
out various paths before It finally produces the flash, 

A. G. W. Howard. 


JunA 2Ut, 1083. 
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The Thundergtorm of May 6th, 1933 

In tile ni'ticle under this heading piibliahed in the June isaxie 
of thia'inugaziue I notice that after my report on the line squall 
ifl the I'Qmarlt “ the times referred to in this letter are presum¬ 
ably B.S.T.’' I -^rould respectfully point out that the times 
referred to are G.M,T. 

I regret that I have not access to a map showing the 
isochrones of the movement of this occlusion, but it is apparent 
from Mr. Farquharson’s article that the occlusion was moving 
in a north-easterly direction in a line from north-west to south- 
oaafc across London. Since Waltham Cross is 12 miles north 
from London and almost on the meridian of Greenwich, it follows 
that the occlusion must have reached London fii'st. 

This is in agreement witli the times in my report. The 
occlusion pnsaed over London at about IGh. COin. and roaohod 
Waltham Cross 30 minutes Inter nt 17h. 20in. 

Donald L. Chamuion. 

187, High Street, fFaltham Cross, ITorts. July \th, 1083. 

As I indicated in the article under this bending the occlusion 
was becoming very diffuse by the time it roachod Loudou, For 
this reason it was very difficult to time ite arrival at Waltham 
Cross and I took the observations of Mr. Champion as indicat¬ 
ing that arrival. The difference of time would not alToct my 
BUggostion that the phenomena descriljed wore those as.sociated 
with the occlusion. J. S. FAitQuiiARaoN. 


Solar Halo, July Ut, 1933 

An Unusual solar phenomenon occurred on Saturday, July Ist, 
when a brilliantly colouj'cd lialo of 40° was first noticed at 
181i. rG.M.T. and remained exceptionally bright until 18h. 2r)m, 
■when fading commenced; by 18h. 40m. it had j'jractioally dis¬ 
appeared, The colouring of the halo was green on the inner 
edge nearest the sun and bliio on the outer edge. 

There was no sign of any red on the inside of the halo which 
ie usual in this phenomenon, nor was there any traoo of the 
22° halo. 

At the time visibility was moderately good, there being a 
surface wind ESF,, force 1. Haze "was apparent towards the 
west. -The phenomenon was observed in clouds of cirrus and 
cirro-stratus, and the sun was covered during the latter part 
of the time by alto-stratus which moved slowly from a north- 
weaterly point, even then the colours in the are were brilliant, 

^ Over the ronmindor of the'sky there were veiy fine wisps of 
cirro-stratus cloud, and towards the north some mare’s tails. 


“ Colomhoj'* 82, Ceylon Roadt W(;stcl\lf-07i~Sea. 


E. J. Hourhx. 
July\th, 1033, 



July, 1080] THE METEOllOLOHICAL MAGAZINE. 1*11 

Vertical Currents Associated with Mammato Clouds 

A balloon aecon't at Agra at IGh. 36m. I.S.T. on Fobruary 19th, 
1932, primarily made for tho piiM-paso of determining the height 
of an nlto-BtratuB cloud, throws soino ligirt on the phyaical pro- 
ceases taking place in mammato-ouimilua clouds. The purposo 
of this letter is to give a summary of those observations. 

At 8h. on Fobrunry 19th a " low ” associated with a western 
disturbance which waa passing eastwards through Kashmir, was 
centred over west Central India. A few tihundor-ahowoi’s 
occurred during the day at Jhansi, Cawnporo, Benares, Allaha¬ 
bad, &c. At Agra there was the usual sequence of clouds 
associated witli the ])assago of an extra-tropical disturbance and 
a light shower at IGh. Following'this shower, tho alto-stratus 
cloud in soutlli-wcst and nut far from the zenith, developed a 
foatooiiod structure witli a tendency to spread northward. Thi'oo 
minutes hoforo entoring tho oloml which by then had developed 
a clear mammato structure, tho vortical angle of tho balloon 
was found to increase so rapidly that tho tangent screw con¬ 
trolling this movement had to bo unolampod and the theodolite 
manipulated by liand. After a few seconds the balloon became 
stationary and then moved horizontally for about ton or fifteen 
seconds. Thereafter tho vertical angle was foiiiul to decrease 
rapidly. This series of change.s was found to be ro)>ontcd three 
times before tho balloon actually entered tho mammato cloud 
and vanished out of sight. 

Although c.luuigcH in the vertical and horizontal angles are 
uaunlly interpreted as hoing duo to changes of wind velocity 
with height, it is difllcuilt to c.xplain such large velocities in 
opposite directions in two or tlireo heights within a short range, 
and therefore one fools justified in attriljuting it to vortical 
movomonts in tho air. Tho ohsorvation thoroforo indicates the 
proBonco of upward, downward and possibly also horizontal 
currents of air near tho bottom of n manimato-cnmiilus cloud 
layer. 

Another balloon was sent lin") immodiatoly after thodisapponraiico 
of tho fii’Bt balloon. Tho fostoouod and the mammato stniotuve 
of the cloud had by tlion .diRap]>oarod and tho balloon did not 
show tlio phenomena oKservod during the provioiia ascent, thus 
shoAving that tho upward and downward , motions oxporioncod 
by tho first ballon Avero mainly duo to the jfvesenco of the 
mammato cloud. The alto-stratus cloud Avas 3,ill metres above 
ground as rfioAvn by the first ascent and 3,100 metros as shown 
by the second ascent, indicating a lowering -of the base of the 
oloiid. By l7h. 30m.: I.S.T, the clouds cleared away.- It may. 
be mentioned bore that mammato cloiida are often observed at 
Agra dii'ring the pdsfigo of western di6t\irbances and they have 
been found sliort-livod,' 
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It has beoii observed that if instability is produiced as n. resiilt 
of density diatwibution in a thin layer of iliiid, the latter breaks 
up into polygonal cells, there being upward ijnofcion at the centre 
of each cell and descending motion at the coinmun boundary 
of the various neighbouring cells. According to Dr, Simpson,* 
after the passage of a thuudorstorin; there exist in the atmosphere 
conditions which are markedly favoTirable for the eetting up of 
such an instability, and if the formation of inaininato clouds 
is duo to the same type of instability, one should iiaturally expoot 
asoending, and descending onrrents in them. The present 
observations clearly support the above view of the structure 
and formation of mammato clouds. Krishna Chandra. 

Upper Air Obsei^vatory^ Agra^ hidia, January 23rrf, 1988. 


Atmospheric Circulaticn over Tropical Africa 

The advent of air services to Africa has given meteorology a 
fresh impetus, and the Oeophyaical Memoir dealing with the 
atmoaphorio circulation over tropical Africa has appeared at an 
oppoi tune moment. It is bound to bo appreciated by those who 
are interested in African meteorology, as it provides a basis for 
the study both of the general problem and of the olimatos of 
smaller areas. 

Scarcity of reliable information, and lack of noourato alti¬ 
tudes, must have rendered the work extremely dimoult, and, 
knowing this, one Is loath to oritioise. The following points 
may, however, be of interest. 

The altitudes of stations in Southern IHhodesia are now satis¬ 
factorily determined; the pressure normals chocked, and the old 
barometers have been standardised against new instrumeiitu, 
and we are in^ a position to say that tlie pressures shown in the 
memoir for this area are some three millibars low. 

regard to the map showing air movements for January, 

the following suggestions are offered:— 

There seems to be no evidence and no justification for bringing 
the Egyptian air stream 3,600 miles down the axis of Afri.-a. 

the time wliioh suoli a stream would take to accom¬ 
plish the journey over a region whore the winds are mostly light, 
one^would expect the stream of air to be dry. The nortlierly 
wind^ however, bring abundant moisture to north-west Rhodesia 
Bechuanoland, and a dry northerly wind is unknown in 
aouthern Rhodesia once the rainy season has commenced. 

It seema more reasonable to make tlie southernmost limit of the 
Epptian steam coincide with the kink in the four-inoh isohyet. 
about latitude 3°S., longitude Sg-E. It la more probable that 
the part of the south-west monsoon crossing the west coast 
tetween the equator and latitud e 10“S., turns south-eastward 

* 0. 0. Slmpaon, NcUure, Vol. 118, 1924, p, 82, 
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and spreads over the Belgian Congo and north-west Rhodesia, 
while the part orossing between 10° and 15°S, latitude enters the 
Kalahari desert, and, being drier, gives leas rain. This current 
also enters Southerrt Rhodesia when pressure is low. 

The SE. trade of the Indian Ocean which enters Soutli Africa 
in the east, turns southward on the westorn aide of the Drakens¬ 
berg Mountnins, and mixing .with air from the north-east 
monsoon and the eastern edge of the Knla'hnri cim'i’ont passes 
tlirough the Orange Free State to the north of Capo Province. 
The area traversed by this mixed current ia noted for violent 
thuinderstorma. The SE, trade ia often entirely displaced by 
the passage of a low up the south-east coast. At other tiraoa it 
ia atrongthened by a high proasuro on the south-east coast, and 
at such times it may cover the whole of Southern Rhodesia. 

In Southern Rhodesia a steady E, wind is aaaooiatod with 
fair weather, n steady NE. wind with thundor-showera and 
NW, winds with rain periods. Sometimes the NW, current 
api)6ar8 above a NE. wind. This givoa rain and a marked 
amount of frontal activity. Fronts also occur when a NE. or 
NTV. current is displaced by the SE. trade. Rhodoaia is fro- 
quontly the hattlegroiind of those oiwrenta, and a knowledge of 
their origin and life-history is, therefore, important to meteoro¬ 
logists in these parts. 

J. S. Pbakb. 

Mclcorological Office, Saliabiiry, Soitihorn Ithwlcaia. April lO/Zt, 1033. 

Wo welcome Mr. Peake’s letter. As ho says, the work of 
preparing the memoir In question was exceedingly diffloult, and 
many questions remain which can only bo settled by more exact 
local knowledge than was available to ua in London. In fnot, 
the memoir originated in an attempt to oloar up a jungle of 
conflicting data about contral Afriea. 

The addition of aboiut 3 mb. to the moan pressuroB ovot 
Southern Rhodesia', however, introduces n number of new 
diflloultios. For example,-it involves us in the alternative that 
either the pressure (or height) of Frotoria and Johannosburg 
must bo incorrect or that o wedgo of high pressure points north¬ 
eastward into tho interior of Africa across Southern Rhodesia. 
It would also give a rather stoop pressure gradient between 
Salisbury (Rhodesia) and Zomba (Nyaaaland), the height of 
which has also recently, boon re-dotormined by survey. Further 
material from tlhia part of Africa will bo very uaefiil. 

The corresponding change in tho pressure map for January 
would in fact not make muoh dlflqrence In tho source of the air 
reaching tho greater part of Southern Rhodesia in that month, 
whidh is shown in om* maps as the southern Indian Ocean, ‘The 
Egyptian stream; ia drawn further east, but tho fact that it 
orosaes the rainy region of the upper .Congo Is admittedly a 
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difficulty, nud the source of this rainfall "would be moro obvious 
if the air over the whole of this moist region could bo dorivod 
from the equatorial Indian Ocean. 

Wo naturally did ‘not suppose tliat the " fronts ” shown in 
the memoir "were immovable, Successive years, and evon a 
s ngle season, can be expected to show "wido swings. Wo 
attempted to show only the simplest outlines, while the details 
must bo filled in by the meteorologists on the spot. From Mr. 
Peake s last two paragraphs there appears to be ns much scope 
for the definition . of air masses of different origin in central 
A.frioa as, there was in Europe. 

C. E. P. Duookh. 

-- S. T. A. MiimiiiimH. 

NOTES AND QUERIES 


Nigh Rilot'^Balloon Ascents at Sho 6 bui!‘ 3 me 88 

IBtli, 1933, a voiy high double-theodolite 
pilot-balloon ascent was made at Shooburyucss. This ascent 
"was comnieiiced at 08.10 and o height of 67,000 feet was soourod 
m 03 minutes. The balloon then burst, a very unfortunate 
ooourrouoe, a& it was still rising strongly and the visibility was 
mnarkably good. This ascent is a two-theodolito record for the 
station, easily surpassing the previous record of 52,000 foot sot 
up on June 4th, 1926. 

The balloon used was a 760-gram one by Pirelli. It was given 
a fr^ lift of 010 grams and was unloaded,. Jts mean rate of 
asoent over the first 10 minutes was 1,260 foot per minute. 
.The results of the ascent indicated a light wind from a north or 
north-easterly point up to the maximum height attained. 

At 18.16^on the same day a further ascent was made with a 
similar balloon. A free lift of 080 grams was given and the 
mean^rate of ascent secured was 830 feet ppr minute during the 

42.000 ^et ,in 66 minutes. It bprst ot this point,, unfortunately. 
■I isibih^ was good and the balloon could have boon held in both 
theodolites for a considerable time longer. A fairly steady 
cuiient throughout from a north-woatorly point wjis found,, 

. ^^— C, E. BniTTON. . 

The Secular Variation of Temperature at Spitsbergen 

froni noi-mnl at Groon Harbour, 
Mnnth the monthly article bn." Weather of the 

Mouth, have in the , last few years shown sorno astounding 
positive Values, which ^emed to require investigation. The data 
avt^ilable cOnMst of monthly means" at Bh.' iSial time foV the 
^ ^! August, 1930, extracted from' the 
yeai hooks, of til®^letsorologifcal Institute, and for 
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tho romaindor of the period to Fobrimi'y, .193.3, corresponding 
values computed from tho daily figures in tho British JJailt/ 
Weather l?.epo7't. 

Tho annual moans (Table 1) show apparently an olovon-yoar 
cyclo superposed on a steady rise. 

fahle. I,—Mean Anntfal Teinjjcrature at S^ntshergen, 8A, 

0123-1C0780 

1010 — — l.l-S 18^7 10'2 U-7 13-0 0-1 13-3 lG-7 

1020 22-3 18-2 22-6 23-.1 22-(J 21-0 10-i 18-3 10'2 10-9 

1980 22-8 25-1 22-3 

Taking tlio three variables :— 

T = moan annual touiporaturo (°F.) 
t =timo in years from 1911 
R —square root of sunspot number*' 
wo find tho partial correlation coofiPiciont betwoon tomporaturo 
and time to bo -I-'79, and tliat liotwcon tompoi'atiire and square 
root of sunspot number - ‘66. Tho regression equation is 
T=:18‘l°F. + 0‘49t-0‘7B». 

Tho sunspot minima of 1913 and 1023 both coincide with maxima 
in tho curve of moan anminl tomporatiires; tho prououiicod sun¬ 
spot maximum of 1917 corresponds with a pronounced minimum 
of tomporaturo, but the temperature minimum of 1939 comos one 
year later than the coi respondlng sunspot maximum which, how¬ 
ever, was not well marked. 

Tho most remarkable features of the period are the extra¬ 
ordinarily low temperatures during tho winter of 191C-7, the 
moan for November to April lieing — 11‘4°F. and tho mean for 
Fohruary -21‘0°F., and tho mildness of tho winter of 1930-1, 
tho moan for Novomlier to April being -|-I6'5°P. and that for 
December, 1930, +2;M°F. 

It is well known that tiioro is a positivo relation bo'bwcou 
the amount of ice in Arctic waters and the mnnhor of sunspots, 
and tho tomiiornturo variations at Spitsbergen appear to show 
another aspoot of this rolabionsliip. Tho sooular rise may bo 
related to the remarkable aeoular rise of winter temperatures ia 
western Europe, to whioh attention has repeatedly boon drawn 
in recent years. , 

___ C. E. P. BnooKB. 

Meteorology in the Smithsonian Report 

On December 18tli, 193-1, tho United States " Research 
Corporation ” pj-oaontod grants and commemorative medals to 
Dr. A. E. Douglase for his work on tree-growth and rainfall, 
and to Dr, E. Antovs for his work on the chronology of the late 
Ice Ago in America, An aooount of the ceremony of presenta¬ 
tion 18 given in the Smithsonian Report for 1931, including 
interesting summaries of tho present state of tflieir researohos by 


*Soo Zo7ulon, <3,,7,7?. Mekor. See. 68, 1027, 88. 
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Douglass and Antevs. Other papers in tlie same voluiuo describe 
the results of Twenty-five years’ study of solar radiation," by 
Dr. C. G. Abbot, and " Sun spots and radio reception," by 
H, T. Stetson. 


Reviews 

Grimdhegriffr. der WeiteraiKdyae. By Gustav Swobodii. Siiinin- 
lung Gemeinnlitziger Vortrilge No. G'il/Old. I’rague, ilDfiS. 

This little book gives in very readable form and witli u wealth 
of illustration an account of the origin of the j)olur front I'boory 
of cyclones and of the most recent developments of that 
theory. Commencing with a general account of cyclones and 
anticyclones, Dr. Swoboda goes on to doacrilH) tlio life history of 
an ideal cyclone, cyclone families and the stnieturo of anti- 
oyolonea, the descriptions being three-dimensional and (uirriod 
up into the stratosphere. Thus, for oxami)lo, the slowing up of 
an occluded cyclone is explained as duo to the oxtonsiou of 
cyclonic motion to ilie cirrus level. Tho third section defines 
polar and tropical air and their characteristics, and tho fourth 
descriljes how the interaction of these air maKsos brings about 
the phenomena of cyclone families, regeneration and fronts j 
there is also an important sub-soction on the importance of 
hmnidity. The last section shows how the polar front theory 
throws new light on the general circulation of tho atmosphere 
and its seasonal and periodic cliangos, tlio work of BergoiMm on 
" dynamic climatology " being fully do 80 ril)o<l. Thou conios a 
two-page table giving in detail the characteristics of miisses of 
different origin. There are no fewer thou 27 illustrations, each 
with a full explanation. 

Vhx^ntnet Holoire ti lee Progrh dc la Mfd(:oroh)gu’., Ilonrl 
M^mery. Obsei-vatoire de Talonce. 1932. 

M. M^mery continues his investigations into wliat may l)e termed 
the ^all-senile relations between solar and torrostrial phonomona, 
tracing the effect of individual sunspots on tho woatlmr of indivi¬ 
dual days. In this paper ho adopts n new method; daily 
averages of tho average sunspot numbers over a Borios of years 
give a markedly irregular cuiwe of annual variation, and tho 
irregularities are compared with those of tho annual variation 
of'tempeiature, rainfall and earthcjuakos, Tho ourvos are at 
first glance striking, but the fit of tho details is not always 
as good as might bo desired, and it is not unlikely that 
a oureful statistical discussion miglit show that the apparent 
agreements may be_ merely coinoidencea. The reviewer also finds 
UimcUlty in accepting the idea of the rogulnr annual roourronce 
of lluctuations of solar activity. 
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Books Received 

Report on rainfall registration in Mt/sore for 1930 and /or 1931 i 
By C. Seshaoiuvr, Bangalore, 1931 and 1932. 

Meteorology in Uyeore for 1930 and 1931, being the results of 
obson-atious at Bangalore, Mysore, Hiisstin, Cliitaldrug, 
Balohonnur and Jogimatti. Tliirty-oighth and thirty-ninth 
Annual Reports, Bangalore, 1031 and 1932. 


News in Brief 

Col. Sir Henry Lyons, F.ll.S., Director of tlie Science Museum, 
has been elected President of tho Institute of Physie.s for the 
session r933-'l. - 

Prof. Vilhelm F. K. Bjerknes of tho Physical Institute of tlio 
University of Oslo was olocted a foreign niombor of the Royal 
Society at tho mooting hold on May 25th, 1033. 

Sir Richard Gregory, Editor of Nature and President of the 
Royal Meteorological Society, 1028-30, has been olocted a Fclloiv 
of tho Royal Society. 


The Howard Prize of the Royal Meteorological Booioty hna been 
awarded to Cadet J. S. Robertson of H.M.S. Training Ship 
(jommy for the l^ost essay on Visibility and fog.” 

At a niooting of tho Society on July 3rd Sir Napier Sliaw was 
olocted an Honorary Follow of the Royal Society of Edinburgh. 

It has been announced that Brigadier E. I'l. B. Mackintosh, 
D.S.O., will Huccced Col. Sir Honry Lyons; F.ll.S., an Dirotitor 
of the Soionco Museum. 


The Weathet of June, 1933 

Pressure was below normal over tho United States and Canada 
(except for a region round tho HiuIhoii Bay), the south-western 
part of tho North Atlantic, northeri\ Africa including Madeira, 
and Europe except northern Scandinavia and Russia. Tito 
greatest dofioits wove b-lmb. at Paris and Holder, 5'3ml>. at 
Zurich and b'.Bmb. at liomlterg. Pressure wan above'normal over 
Mexico, the Hudson Bay, the central ])arV of tho North Atl an tie 
and nortliorn Scandinavia and Russia, the greatest excess being 
b.3inb. in the Atlantic nt'50°N.,'30®W. 3:emp6raturo wms above 
normal in London, Scandinavia and iSpitsborgen, and Iwlow 
normal in central Europe and at Lisbon. Rainfall was below 
normal in London and parts of Scandinavia and above normal 
in central Europe, eastern Goth aland and Spitsbergen. 
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June opened with fine, warm weather in the euBb of Kugland 
umlor tho influence of an antioyolono over the Continent, b\it 
in the west and 80uth-west woathoi' was unsottled. By tliu 4th 
the flno weather had spread oyer tho country and high maxinnim 
temperatures Avoro recorded; in many parts of England toinpora- 
turea of 85°F. and over were reached. Borne Btationa on the 
east and soutli conBta, however, did not record these liigh 
temperaturoa, tho Ingheab tomporaturo reached at Corlcaton 
during this period Avna G7°F. In Ireland, also, tlio higJi 
tempernturea Avere not reached. Much BUiiHhino Avas rogietored 
during this period; Croydon had ll^'Shrs. from tho Ist to the 
8 th, an average of 14 hours a day; Cambridge liad 7!h2hrs. iii 
five days and Noi’Avich had 74'9hr8. from tho 4th to the 8th, un 
average of 1C hours a day. By the 9th ai\ anticyclone on tho 
Atlnntio extended over the British Isles and gave a current 
from a northerly direction and tempevaturoH foil gouorally. 
Weather Avaa cool until tho 13th; on that day rain foil in tlm 
oaat, ending a drought Avhich had lasted in parts of south-east 
England for 10 days. Tho 14th and 15th Avoro Avarm in the 
south and Midlands. On tho 15th a depression moving south- 
Avarda from Iceland caused rain and a gnlo in Bcotland on the 
10th and strong squally Avinds and cool unsottlod Avoather on 
the l7th and ISth. Pressure remained Ioav over the British 
Isles until tho 25tli; thundoratorins oocurrod accompanied by 
heavy rain niid somotimea l)y hail. Wlialoy Bridge, Cheshire, 
had l*85in. on the 18th and Crickhowoll, Dan-y-Parlt, Brecon, 
1-56in. on tho 24th. 

The abnormal frequency of thundorstorma during June is 
desorihed on pp, 129-31. 

The distribution of bright sunshine for tho month Avas as 
folloAvs:— 


Btornoway 
Aberdeen 
Dublin 
Birr Castle 
A^ftlentia 


Total 

DilT. from 
nornml 

(bra.) 

(lira.) 

202 

-f24 

230 

-ffi2 

isr 


ISS 

—25 

180 

—40 


Liverpool 

Total 

(lire.) 

200 

Dur. rmiii 
nonnal 
(bra.) 

+ 0 

Ro88-on-AVye 

107 

0 

Fftlniontli 

238 

+17 

Qorleatoti 

239 

+20 

Kow 

250 

+02 


Tho special message from Brazil states that rain Avas scarce 
in the north, centre and south, tho aA'ornges )x>ing 1*21 in, 
0-47in. and i-86m. Ijelow normal. Four nntioyolonos and some 
notavo depressions passed across tho counti-y. During the last 
10 days frost was general in the south. The crops Avoro doing 
well in tho north; but in the centre and south thoy Avoro altocted 
by the frost and low temperature, espeoially tho tobnooo, oollee, 
cotton and boans. At Rio do Janeiro pressure Avas 0‘7mb, alwve 
normal and temperature 19-8°F. below normal. 
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MisceUatieous noies on weather ahvoacl culled from vainous souvcest 

On tho 2 ik 1 oxcoptioiially heavy rain, whieh afterwards turned 
to uloot and hail, Avas reported from Homo; the storm lasted 
some hours, ftiul avIiou it was over an inch of ice lay 
streets. Serious damage duo to heavy storms on the lDth-16th 
was ro|)ortod from tho area round ban bobuatian, liouBoa wore 
lloctdod, two people woro drowned and throe otliors wero buriod 
ill a landslide. buvore storms also occurred ovor a largo part 
of l^'ranco on tlio 16th-18th, oaiising damage to crops. bnoAV 
foil on tho mountains in northern Italy about tho middle of the 
mouthy heavy rains caused rivors to ovorllow, the waters in 
Tjako Maggioro rose 6 feet in 48 hours. During a violent storm 
a wutorspout ivliich formed oA"or Lake Varese burst on tho shoie 
and lot fall a rain of fish. (Morning Post, Juno 3rd; I he i ivies, 
Juno 19th and 24th.) 

Tho monsoon rains woro particularly heavy in Lower Biyma 
at tho hoginning of tho month, and thoro wore oxtonsivo (loods 
in tho Togu diatriot. Heavy rain caused damage in Anatolia, 
Hoods wrecking a train. Exceptionally high tomporaturoa Avoro 
readied in Cairo during tho first half of Juno, tho record being 
boaloii twico, 110°F. (46-0°C. at Him) was roaohod on the Oth 
and 118°F. (48°C. at Ilolwan) on tho 13th,* {Tho Srntrs, 
Juno nth and 19th and Cairo Vkysical Devarivient, Daily 
IVrather Itc.porl, Juno lOtli and 14:bh.) 

A hurricane accoiiipaniod by violent rainstorms struclc 
'I'riniilnd on tlio night of the 2nh, eight lives Avoro lost and 
huiidrodK of lioiisos Avoro damaged or destroyed; serimis dninago 
was done to tho coconut and cocoa plantations, {ihc Ixvies, 
Juno aOth and July 5th.) Hurricanes are very raro so far south 


as Trinidad, 

A heat Avavo lasting about ton days oecurrod In a largo part 
of the TJuited States during the first part of tho month. Many 
stations rocorclod 100-®.F. including Albany, N,i., an 
Washington, D.C. High tomporaturos Avero also roachod in 
Ontario and Quolxw;. During tho first part of tho month Avoathor 
Avas gonorally favouvnhlo in Canada for tho oropa, but in the 
middle of tho niontli tho prairies oxporioncod groat heat, winch 
lufttod some days, and by the end of tho month tho o|op8 AVoro 
suffering from lack of moisture. {The Tivies, Juno intli-20th, 
and WaHhinnUm, D.C., U.S. Dept. Agrte., Weekly Wcaiher mul 
Crop Bvlletin,') 


General Rainfall for June, 1933 

BneUntl and Wftloa 

Scotland. So . puy oout of tho avorogo 1881'1016. 

Irolnnd. 

nritlBliIsloa . 


*Hoo also p, 1B7. 
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Rainfall 1 June, 1933 1 England and Wales. 


Gi). 

Station 

In. 

P*r- 

of 

At.I 

Oo. 

Station 

In. 

1 

Land , 

Oinndoii‘Square. 

1'86 


'/kl'.v, . 

Tborutoii ItoRorvoir ... 

2.38 

no 

Kent . 

TontoiTlou, Aalioiiflon... 

1-28 

07 


Dolvoir Oa.itlo. 

2‘24 

117 

1 > ■ 

Eolkofttouo, Eoto. Bail, 

2M3 


Uni . 

llidlliigton. 

2‘70 

Ml 

J > « 

Sh, Peter’s, HlklorHlmiii 


R 

Cinca , 

Doston, Skirbook. 

2*14 

118 

J 1 ■ * 

Edou'bdg-, Ealoonliuiat 

1'03 

E 


Oi-nnwoll Aorodvoiiio... 


122 

M ' 

SovonoakB, Speldhurst 

1-60 



Bkegiioes, Mnidiio Gdiiu 

1*77 

98 

Saa . 

Ooinutou,Ooiiq)tou Ho. 

2‘00 

84 


Louth, Wostgato. 

1‘87 

87 

)l ■ 

Patelilng Fann . 

3M1 

109 


Drigg, Wrawby St. ,,, 


■■ 

11 * 

Enstbounie, IViK S<j. 

2‘33 

128 

Nolta . 

Worksop, Ilotlsook ... 

2’13 

108 

»I • 

Heath Held, Darkly o ... 

2-08 

07 

Derby . 

Derby, L, M. &8. Rly. 

1’48 

06 

Ilants. 

Voutnor.lloy.Nat. Hoa, 

1-04 

;fi7 


Diixtxiii, Terr. Slopes 


144 

11 ' 

Foidingbridgo, Oaklnda 

1-81 

08 

f’hea . 

Iliiiicorn, Weston Pt... 


00 

U 

Ovingtou Rectory. 

6-08 


Imiics . 

MauohoBtor, AVliit Pk. 
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»• • 

Bherlurno Bt. John... 

2-(16 

Iwi 


Stony burst Oollogo ... 

2’63 

82 

Ifarla . 

W elwy 11 Q ardo 11 Oi ty... 

1'88 



Soutliport, Houkotli Pk 

1'42 

06 

Jiticia. 

Slouffli, Upton . 

1-47 

n 


Lanoaator, Grag Olisy. 

1'07 

05 

M • 

H. AVyeonibo, Flaokwoll 

2-00 

R 

Vork-8, 

Watb-upoii-Donrno ... 

nQI 

41 

Oil/ . 

Oxfoirl, Mag. Oollogo... 

1-22 

IS 


WftkolloldjOliironco Pk. 


40 

Nor . 

IHUfoi-d, Sotlgobrook... 

2‘M 

111 


Oughtorshaw Hall. 

E»!n! 


II * 

Oundlo. 

3‘10 



Wotborby, Ribatou H, 

1*84 

04 

Heda . 

AVobnrn, Oiawloy Mill 

1-80 

00 


Hull, Poaraoii Park ... 

1*69 

77 

Oani , 

Oainbridgo. Dot. QdiiB. 

4'80 

2m 


Holmo-on-Spalding ... 



JisSKV , 

C’lielniBfordpOouiityljab 

I'Ot) 

67 


West Wltton, Ivy Ho, 

2-24 

[in 

II * 

Loxdon Hill llouno ... 

1’88 



Folixkli'k, Mt. St, John 

1’08 

77 

Su/ . 

Haiighloy If oiise..... 

1'80 



York, Miisoinn Qdn«. 

1‘69 

m 

II • 

Oanipsoa Asbo...... 

r67 

88 

11 

Plokorlng, Hungato ... 

■Sm 

92 

ir • 

liOiveBtoft Boo. Soboul 

2-44 

|M<1 


Soarborongh . 

1*22 

liiil 

M • 

Hury St.Ed,,WoatloyII. 

2-02 

ou 


Middlesbrough . 


HI 

Norf . 

Wells, Hoikliain Hall 

1'84 

68 


Daldordalo, Hniy Rob. 

mmm 

83 

mita. 

Devliios, Higholoro. 

1’43 

08 

Diirh , 


1 ‘64 

71 

II * 

Oalno, Onslieway . 

2‘B2 

lOO 

Nor . 

Nowoastlo, Town Moor 

2’16 

W J 

. 

Eroraliot, Molbui'yHo, 

l'6a 

07 

11 

Dollinglmm, Higbgroon 

■hQ 

El 

II » 

Woyinoutb, Wcatlmin. 

•87 

21 


Lilburii Towor QiIiih... 

173 

El 

II . * 

Slisftoabnry, Abbey Ho. 

2-21 

96 


Oarllalo, Soaloby Hall 

Bgifl 

El 

Devon, 

Plymouth, The Hoe... 

2-12 

08 


Dorrowdalo, Soatbwnlto 

BUM 

00 

II 

noluo,Ob.nrohPk. Oott. 

2-60 

80 


Don-owdnle, Moraine.,, 

4’64 

Em 

II 

Tei^iuoutlijDeii Qdiis, 

2‘24 

114 

II 

Keswick, High Hill... 

2‘71 


1) » 

Oullonipton.... 

I'OB 

9] 

Weal . 

Apploby, Oastlo Dank 


Eiii 

It • 

Sidmoiitb, Bldiiiount... 

3*11 

148 

Mon . 

Abergavenny, Lamb... 

^£1 

Ell 

11 ► 

Daniataplo, N. Dev. Atli 

1'88 

02 

Qlam . 

Yatalyrom, Worn Ho. 

2‘68 

71 

II • 

Diu'tin'r,Oranmov© Pool 

2-1)0 



Oardlir Ely P. Stn, ... 

1‘47 

50 

II ■ 

Okobamptoii, Uplauds 

1‘81 

06 

M * 

Tiohorbort, Tynywauu 



Com , 

Redruth, Trowlrglo 

2*04 


Oarm . 

Oarniurthou Jfriary ... 


07 

I) * 

Poiizauco, Mormb Qdn. 

l't)4 

m 

Ptinh . 

Havorfonlwost, Sobool 

2*68 

00 

II * 

St. Austell, Trovarnn... 

8-07 

118 

Oani . 

Aberystwyth. 

R*) 


Soma , 

Ohewton Mondip . 

1-01 


Rad . 

BlnnW.W.Tyrmynvdd 


180 


Long Aehtpn .. 

I'lO 


Moni , 


V J 

111 

1 1 

aloa ! 

Street. Mllinold... 

1*83 

ffs! 

Flint . 

Sealand Aorodroino ... 


02 

Blookley.. 

l'B2 

... 

iWier . 

Dolgol ley, Don td du ... 

B' * 

m 

II * 

Olrenoester, Qwynfa ... 

1‘88 

K f 

Gonj. , 

Llandudno . 


m 

n<n-a . 

Ross, Dlrolilea. 

2*16 



Suowdon, L; Llydaw 0 



Salop . 

Ohuroh Strettou. 

8*26 

|F j 


Holyhead, Salt Island 

■KE 

■06 


Shifnal, Hatton Grange 

2'88 

|F|i 

mm 

IiUg>vy. 

1-68 


MarkobDrayt’iiiOld Sp. 

1*74 

K'. 

/ale qf Man 



Wore, 

Oniberaloy, Holt Lock 

1*48 

08 


Birii] 

iTlI] 

Jf^ar 

Aloes tor, Ragloy Hall,. 

I'Ol 

84 

xQiiernaey 


. 

It ‘ 

BinniughmtEdgbaston 

2*28 

e? 

1 

1 St. Po torP’t. Gran go Rd 

1'04 

m 
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Rainfall t June, 19331 Soodand and Ireland. 


IBl 


Co. 


Btation 


i » ' 

Kirk . 

II 

JJuvjJ 

M 

Ro:vb 

Relk 

Pcch 

]hrw 

K.fjoi 

Mull 

Kan 

Ayr 

Rcr/ 

liiitc 

) I 

Arg 


In. 


P«r-| 

of 

A«. 


Oo. 


Station 


In, 


Pw- 

uiU 

•f 

At. 


m 


kinr 

Perth 


Angus 


Aher 


Mm'ay 

II ' 

Maim, 

Tnv's 


RAG. 


SiUh 


Pt. Williniu, Monreitlil 2'60 

Now Luoo School.I 3’22 

Dairy, Gloiidarrooh 2'01 

OftiAplialrn, Slilol . 4'll 

DuinfricH,Crichton, 11.1 2''1C 

Ksktlaloninir Oka. 2'20 

Bronx liolnv. 1’20 

BttrlokManao. '07 

AVoat Ijintou . 2'12 

Marolnnont Honan. 1 '00 

Nortlj Bonvick Itoa.... 1'fi'l 
l?(liiil)urgh, lioy. Oha, l'S8 

Auolityfardlo . 1’81 

Kilmarnock, Kay Pk. •. 2’JIC 

Glrvan, Pinmoro. 2'OB 

Glasgow, Qucoii’a Pk. ■ 1’08 
GiDOiiook, Prospoot H. 3'09 
Eotlioaay, Ardonoiuig. 3'06 

Dougario Tjwlgo. 2'02 

Ardgour IToiibo. 6'80 

Qlon Etivo. 8*88 

Olwii . 8‘00 

Poltollooh . 1 ‘00 

Invoraitiy Onstlo. 6'28 

Islay, Eftllabiis. 1'84 

Mull, Bomiinro. 2*t)0| 

Tirco . 2‘11 

Jjooh Lovon Hhiioo. l'8-l 

T.ooh Dim . 3'001 

Balgnlilddor, Htronvnr 2‘40 
Orloll', Stvatboarn I lyd. 1 ‘ 62 
Blair Onatlo Gardens... '70 

Kottina School . I’S*! 

Poai’sio Hoiiflo. 1 ’06 

Montrose, HiinnyBido.. 

Bi-nomnr, Bank. l'6'l 

Loglo Coldstono Soh..., 1 ‘28 
Abordoon, King's Coll. '80 

Eyvlo Onallo. I'lO 

Gordon Onst.lo. 1‘80 

Gran town-ou-SiM>y...... 1 '66 

Nairn ... 1’88| 

Bon Aider Ixidgo. 2‘3] 

IGiimisBio. The IHrohos ‘1)8 

Loon Quoioh, Loan. i*76 

Gloiuiuoicli. 8*28 

IiivornoaB, Ouldnlhol R. 2 '01 
Arlsalg, Eairo-im-8guir 8'07 
FortAVllllnni.GlnKdnnn 8‘02 

Skyo, Dnnvognn.. 3'84 

Barra, Bkallary. 8‘28 

Alnosa, Ardross Oaatlo 2'C3 

Ullapool.8'64 

Aohuoshollaoh ......... 4 '80 

Stornoway .. 3'86 

Lairg ... 2'00 

Tongue ..(■ l't)8 


100 Hiith 

111 
01 Oaith 
108 Ork 
Shel 
7Q\Gork: 
B7 
211 


17|A'cr)7/ . 
03 
04 

JPal 
10‘i Tip 
80 
04 

him 

'.tare 

88 [ . 

121 iVewf 
180 Kitk 
83 mch 
1(\anrl 
Leix 
83[ 

84|0/«7// 
72lfi:t'WV. 
Dm Win' 

681 

37lil/<«^A. 
04 

'W.M 

70|/!o«i7 

flOlDft/ 

6 

^1\Mayo 

m 

00' 

lOllAVi'i/o 
Cavan, 
/I’mn 
Arm 
I17UAjwm . 


Antr 

110 
160 Aott 
108 'T\fr 
88 /J«i 
97 
04 


Molvloli .. 

TiOoh Moro, Aclifary. 

AVIok . 

Doornoss. 

Jjorwlok . 

Oalioiagb Rectory..., 
Dnnnianway Rectory 
Cork, University Ooll. 

Ballinaonrra . 

YaloiitiftObsy. 

Qoaralmmcon. 

Klllamoy Asylum. 

Darrynono Ablioy. 

■Watorfonl, tlortnioi'e.. 
Noungli, Oas. Lough , 
llosoroa, Tiinouoy Park 
Cashol, Ballinamoiia.. 

Eoynos, Oooliianos. 

Oastloooiinol Roo. 

Inagh, Mount Oallaii.. 
Broadford, Hnrdlest’n 
Gorey, Ooiirtown IIo.. 
Kilkenny Oaatlo... 
Ratimow, Olonnmnnon 
Ilaokotstown Rootory. 
Blandsfort llonso .... 

Mountinolliok. 

Birr Onstlo. 

Moimstorovin. 

Dublin, IGtKAVm. Sq.. 
Balbrlggaii, Ardglllan 
Boanpnin, 8t. Oloud . 

Kells, IIcMidfort. 

Moato, Ooolatore 
Mullingar, Bolvodoro. 
Castle Eorlros Gdns,. 
Ballyimliinoh Castle. 
Galway. Qmnnnnr Boh 

Mnllaranny. 

AVeatport Ilouao. 

Delphi Ijodgo. 

Markreo Oliay. 

Bolturbot, Olovorhlll... 
ICiiniHkillcn, Portoi-a... 

Amogh Olttjy. 

Fofanny Ro8orv»)ir. 

Sea fordo . 

Donagliadeo, C. Htn.,,, 
Uanbi’idgo, Mill town... 
Belfast, Oftvohill Ucl.,.. 
Aldorgrovo Aoi’oilronio 
Ballyniona, ITavryvJUcI 
Londonderry, Oroggan 

Omagh, Edonfol. 

MalinHoad. 

Milford, The Manao ... 
Killy bogs, Rookinount. 


701 
8*00 
1’46 
•04 
•04 
1-08 
1 ‘23 
ITiO 
1 ‘76 
2‘80 
3‘40 


88 

108 

81 

57 

53 

85 

08 

07 

80 

08 


1- 03 
2‘20 

2 - 001 
8‘72 
2-10 
1'72| 
2‘18 
2‘00 
2'30| 
2'03 
2-13 
1'07 


«1 

80 

108 

05 

07 


121 

88 


2‘Oa 118 
2’01 ... 


2'51 


109 


04 

70 

112 

100 

121 

107 


1'26 
1'6& 

2'50 
2‘07 
2'80 
2-77 
S'll 
8*78! 

1'60 
4‘00 
2'08 
fl'OO 
4'OB 
2-41 
2'62 
2-14 
8'72 
2‘85 
1'78 
2'03 
8'16 
2-00 
2*85 
3'17 
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Climatological Table for the British Empire^ January, 1933 

P ^ "h U ^ * • rH rH < (M • If} to • • • « O', <N • lO CO rt «0 • If} Oa 1 ft 00 T-( CO • IM I', --tt ■,)< 

S ^ g a« I-'' * »ft • • »n I'* ♦ eo < to to • • « -w eft <M • ■!i( »ji 1 ft I'' • to >o ift I', • co oi co <m 

to -- -: - —-_____—__— 

^ § il ^ • • P T’ *5^ » ? V" • • • V' t T'^ ■ ?* ‘i? 7’ . P 7* r' 

w O’ rH • •toco ♦DOOO • ■ •wioi'^o toor'^oOl'-iVsio .OftOIMOl 

W rH 


tMOl^ rHO»C'1’^CDOO>HtitOO'^iMeO'ttifOO}ift«QCCiiO>Hiftto05tOcn 
CO l-«. 00 Ol Ol OO O t' 1ft CO rH rH 00 rH 00 I-,. I-,. rH Ift (N so 1ft CO (M 1ft OS Ol 

ooeo JoeoooAlooooioorHeocsoi-nf^ci MOocooAHtoifto 

Lrb.i“.L.rh l.„.J,_'Jil_I *i~ + I I + I ~h+ I 1 I + | 

Hjt'rflMHtlCftSOOltOCOOOCOIMOOOOl-'lMOO'HttOTtHint'.rHi-HCOl^HlrHl'. 
■M«OTOTOC3}^OOrHCOC0 1Nl-^Opl^ftO'tIi«’«Sll'.C'llftrHOrHOC<r)Om 
rHHltOrHoi{tOft>C>OC'» Ift O OOtOMOl'-tO^HOIOOOOIM'^JieOO 

rH rH rH r—{ rH C'l 



lftl»00 10 0}00^t0>ftfD-:)lr:J(C)rHC0 1OOOt0Cna>(MS003rHOtol,-lv.00 

I-. 1ft to 00 CO CO 01 00 OO N ■Jil OD 01 W I'ft to W OS I*-,. i> i} t>. rt «3 OD Ift to 03 



I'. p « 

ta 1*0 to 


r** Ol 1ft ^ 
tto t-r o 

++H- + 


't>CO?0<jDiCOO;OC‘lrHrH<M»HO>(MoTkC^O»faCOWC10 1>'OiH<D(MtfO»CC^r-< 

'S 1 ^ !3 TO 00 I'' O 05 00 til 00 CO to CO to 00 !>• 00 00 00 I',. CO W .'O Hjl "itl to CO I',, t-, CO CO 


rt -» Jft . -J}! ■Jjl p- W 1 ft M 1ft ^ Ol p I-,, p M « pi P W W ■Jit in p Ift Hjl CO rH p O ^ l-H <M 

8 is *3 1ft 00 fta o i‘ft 4 ii 00 oo o I'-r I'ft -H- 'ft M 4 }! ’ft c> is ift 00 A, oi ^H ftl OS ift to i'q 

^ ca • 00 rll to t'- tv, 1 ft to to to 1 ft 1 -,. 1 ft to I--, l-r 1 ft t-H, to 1 ft Ift to to I', Ift lO I- to 

Jfl’3 ^pipiH'JJipprHpT+ipi^PpinplWplftpppiftrHpi-HtMpOO 
SJaS P rHOOOOOOJrHrHojHOrHrHOOOHjtOoAHCOoAlOCftO^AlO 

“■«;S • I I I I I +11 +++ I ++ I I I + I I I + I + 1 +++ 


p t'- p p p CO p. pi pa p TO p in po p pi p I-- rH p p p t-,. p w 1ft p TO 

'qtTOOOtOrHOOOlHOllfttO tOOSTO tOOOtOO-HtIftl'rTOIMrHOta 
CO 1ft Ift to TO 00 t-H l-H CD W to I'' to t'. t". tv. tv, Ift 00 tv to tv. tv. l-v Iv. 1ft to TO 00 Ih 


^ TO p- TO Ift p p P p Ijv Iv p Ip p p Ift P rH rH rH pi OS P 1ft rH I'v O cn I V 
eftt'vO>OSHtl-HtrH'«JiOOift«MHHl'vO;Sft'MrHioifttDO’»)'OOSrHloift'Hiiv. 

TO Tjl ^ )ft tv, i£> to to to 1ft 1ft to to l-v tv, Ift Jv. to Ift to to tc to 1ft 1 ft l-r- t'. to 


. _ pppppppppTO^pMpMt-vplpTtipplTOplHppTOi-ipp 

3 ^ rH rH 0> TO t- tv o TO CO O} O -to to Ift iCi IfS Ift O 1ft to to O TO O Ift to 03 TO Ift 1 ft 

pg 9 '}<t0 1fttOCOTOO>tvl.vlvTOTOl'vOOTOClOOOtOTOlvtvTOTOO}TOt0 1DTOTOTO 


TOtOlftOlCOtMtOtOfMCOOTOTOrHivOOTOtvrHtOTOTOTO’rflrHOltOTOO ilftTOtvO 
lft<OtOtv 030 >OSOOOOTO 05 -<»ut/ 0 }TOO} 03 tvOOOa>C> 000 >TOTOQlTOO> •IftTO’HlNl' 

rH I-H rH rH 


_ pi p, H}1 Iv p ^ TO p p TO HI J*1 Iv tv TO ift TO O tv, tv t}< 01 1)1 Iv TO IN 0> rH tv TO rH 

^TOININOINOTOOrHOOOOOOOOC'l JOl^rHOOrHOrHOiHO 'TOTOrH'O 

+ 11 1 ++ 1 + I 1.1 ++ M I I + I I I I + I M I I I I I IJ 

TO TO p p TO p- Jfl tv p p p- p p TO TO TO p tv rH tv p TO rH p p M p p tv p TO pi p p 

J OTOH}'rH(M03TH^O>(NTO011ft(NTOOO>rHOO}rHrHC'lrHtJ30rHlvtOHtf 'll (M TO 0} 

"3 £}!+tir:jrH2i:552!::?5!::!!::?t:jlrHrHO(Mi-HOrHrHrHrHOrHr-lOOrH 'i-Hi-lrHO 

H oooooooooooooooooooooooooooooo 'oooo 

rHrHT-trHrHrHrHrHrHrHrHrHrHrHrHrHrH.rHrHrHrHr"rHrHrHrHrHrHrHrv rHrHrHrH 


a 


1 





o 

3 

• » rrt .3 ♦ • 

. tti'C . 1 

to 

, ,o 

J o 


: : : 

0 

» ^ ^ V • • 

.3 »'O • 

:i 

• rj ♦ • 

i rl : : 

• -I 


^ ^ * Uj 

• cn 

• ;=) 

< 

• >1 • • 

te ri ! ^ 


»’i iJl'iSX 
llaiSlill; 


imi 


'■stall’s '91 9 P. 33 sJ'SS 2 5 '^:§ 

i^^Oca^ooaWoa 


® For Indian stataons a rain day is a day on ■which 0*1 in. or more rain has fallen. 






































M.O. 359. 


The Meteorological 
Magazine 



Air Ministry :: Moleorologicai OUloe 


Vol. 88 


Aug, 

1933 


No. 8U 


LONDON: PUBLISHED BY HIS MAJESTY'S STA’nONBRY OKMOB 


To bo purchased dlrooUy from HJkT. STATIONBRY OPPIOH at the following oddtosBCSl 
ARABTIIAL UOUBB, KlSQflWAY, LOHDON, W.O.B; 120, GHOROH BTBUBT, HUINDUBOn B , 
VORK SlRBKT, MANOHBOTRB 1 J L ST, AHDRKW'B ORHflOHNI, OABDfFF; 1C, DONKOAIL 
SqRahb Wbbt, DULfABT; or through any Dooksellor. 


The Colour of Moonlight 

Tlio Kditor of the Mcteoroloyical Mayazme hits asked mo to sum 
up tho iutoi'ostiiijr oorrespondoiioo which has rwudtod from Diy 
lottor in tho Novombor uumljor niising the cpieatiou why moon¬ 
light appoavs bhio.* 

Spatw doo« not pormit mo to reproduce all tho opinioua 
oxproHSod and to diBCUfl» oiioli in turn, ho I propose ta givo my 
owu dual iinpresHion aftor carefully studying tho wholo oorre- 
Hjnuidonco and making furtlior obsorvation.si on my own account. 
'J'ho wholo problem may l)o divided into two xoparato quostions ;— 

(а) Wiiat is tho iihysical colour of a laiidscupo illuminated 

by inoonliglit'/ 

(б) Why is mooidight asaooiated with a blno colour in tho 

minds of most pooplo and in tho picturoo of most artists? 

To tho first question thoro ih only ono reply : physically tho 
colour of a laiidsoapo illuminalod by moonliglit is tho same as 
it would Iw if illuminated by sunlight. The only change is ono 
of iiitenaity, sunlight boing approximately 400,000 times as 
bright as moonligdit. This applies lioth to tho colour of tho 
sky and to tho colour of tho ground and objocts on it. 

Tho reply to tho socond quostion follows directly from this 
when W6 taho into account tho physiological factor of tlio 
throaliold of <!olour vision. Whothor the sky is ovorcast or clear 
the In’ightnosH of the sky is always groutnr than tho hrightnos B 

*So(i Meleorolofiiflal iCcignzinn, Vol. 07, 1932, pp. 23*1, 26d, 230, 284 ; Vol* 
08, 1038, pp. 0, 135. 

(2722) 82/91 1,060 8/33 M. A S. 
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of the ground and objects on it. The brightness of objects 
illuminated by the moon (except those very near to the obsorvor) 
ia always below the aolour threshold. Tliorefore no colour can 
be seen on the surface objects, they can only bo distinguiehed by 
different intensities of illummation to which no colour torni 
can be applied. On the other linnd the brightnoas of the sky 
in moonlight often appronohes ,aud occasionally oxcoods^ tlio 
colour threshold. But the colours of the sky are very limited. 
Neglecting for the moment the reds associated with sunrise 
and sunset the colour of the slty is always blue witli varying 
amounts of white. In full dayliglit tlie colour of .the slty oan 
only change from a deep blue, through a milky blue to white dr 
grey. If therefore any colour at all can bo distinguished 
in moonlight it can only bo the blue of the sky, Tliat the 
intrinsio brightness of the blue sky in moonlight can oxcoed 
the colour threshold is quite certain and is testified to in the 
correspondence by Mr. Bonn6tt‘’8 figures and Mr. Bouacina's 
direct observations. Thus if any colour at all can bo seen in 
a moon-lit landscape it must bo blue and only blue. 

Returning for a moment to the reds of sunrise and sunset: 
these must be present to the same extent in moonlight, and wo 
all know that the moon itself ou rising and setting in ofteji a 
deep red or golden yellow, and the only reaso}! why we do not 
see these colours in tho sky at moon-rise and moon-aet ia because 
the scattered red light is too weak to rise nlmve tiio colour 
threshold. In any case the possibility of some rod light in tho 
olcy just at moon-rise and moou-.sob does not detract from tlm 
above argument that in bright moonlight blue is the only colour 
which can be discerned by tlie eye. 

Now let us consider the artist who wishes to paint a moonlight 
scene. His high lights are all in the sky and these must l>o 
some shade of blue. Now. he wishes to indicate the form of 
the landscape, but all this has no colour except whore it directly 
reflects the colour of the sky. He must therefore paint his whole 
picture in gradations of blue, ranging from the bright blue of 
the sky to the blacks of his deepest shadows, The reverse is 
equally true: when we see a picture ranging from blue to black 
we at onoe associate it with moonliglit. Thus we have tlie 
ex])laaiation of the picture which I saw in Coekspur Street and 
which started the whole correspondence—a photxigi’aph of a 
ship, obviously taken in daylight, but which appeared to be 
taken in moonlight, because printed on blue photographio paper. 

0, G. Simpson. 


ReBultant Wind Direction in London: its periodicities and its 
effect on rainfall 

By C. E. P, Brooks, H.Sd.', and Thbrbsa M. Hunt. 

In May last we contributed to the Royal Meteorological Society 
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a Hfcatifitiaivl paiJer on tlio vai-iations of wind divoolion over tho 
British Isles, wliioh will bo piibUsliod in tho Qunrtcrty JowinaL 
for Ocfcobor, 11933. This paper gives the rosultuut direction of 
the wind for winter, summer and the year, ovor ns long a 
period as possible, for Loudon, Ediulnvrgh and Dublin, 
rosiiltunls are described as “ di recti on-froquoncy vectors, in 
other words, they are obtained by giving equal weight to each 
observation of wind direction, without taking into ncooimt tiio 
velocity The data obtained includo a long complete senes of 
resultants for London from 1787 to 1930, and this senes soeiimd 
to offer an excollout basis for JUi investigation of the poriodioity 
of wind direction iii London. 

In tho paper presented to tho Society the data^ are given in 
tho form of rasiiltnnt direction in degrees and “ constancy, 
tlio latter being oxproBHod as a percentage. For tho investiga¬ 
tion of periodicity, however, it was move couvoniont to utilise 
the north and oust componouts whidli wore already available in 
the working sheets. Thoao figuroa wore first explored by moans 
of tho “ difference poriodogram,"* which affords u rapid suryoy 
of any long aeries of obsoi'vationa, the fliioi details being 
examined more closely after the approximate longtha of tihe 
major periodicities had boon found by tho rougher inothod.^ The 
preliminary analysis suggostod the existence of periodicities of 
approximately 3, 4^, 5, Oi and 11 years, but of these only the 
3 -yonr cycle appeared with any dolluitouoss in Isith tilio north 
and oast components, with a length lietwoon S'Ofi and 3*05 years. 
The fi-yoar cyolo apponrod clearly in the north, but not in tho 
oast component. Poriodicitios longoi* than 16 yours wove looked 
for by tho usual direct mothocls. Tiio investigation was w>n- 
finod almost entirely to tho figures for tho yoar, but tho possible 
existence of a 2*5-yoar comimnont of tho h-yoar oyclo was veri¬ 
fied by roforonco to tho data for winter and sinnmor. 

Suibsoquont examination was carried out by tho ordinary 
method of harmonio anolysis. Tho annual and semi-annual 
cyoles wore also calculated for comparison. Tlio roaulta^ are 
aiiown in tho following table as the constants, a and tp (amplitudo 

^ I \ it 1.1. - _3_ixr_.1 
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The standard deviations of tho annual wind re sultants are 
Pfoo. li, Soc.^ 105a, 1024, p,846. « 
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57 per cent, fov both tho north and east oompononta.* The 
average vosultantB of the whole period are: N component lo-i 
per cent} E component 14-9 per cent, in other words the 
average wind dii'eotion in London is almost exactly ^ iVi 
Tho annual periodicity, and those of d'O, 51, 11'2, 34 and 01 
yours, are shown graphically in figure 1, which may require 
some explanation. Thu iutersootion of tho uions represents the 
average wind direction on which tho ponocUeitioB are supor- 
poBod. Eadh figure is divided by those axes into four quadrants; 
a point in the upper right-hand quadrant roproaonts the super¬ 
position of n wind from NK. on to the average wind, uj the 
upper left-hand quadrant a wind from NW., and so on. Ihus 
in tho figure for the 3-yoar cycle, if we suppose the cycle to 
liegin ill '’lOSO, at the middle of that year, roprosentod »y «ie 
small cross, a wind from 1‘ISE, is superposed on the noimal dW. 
wind. As tho your passes, the suimrposod wind becomes lirst 
easterly and then north of oast, lly the iniddle of 1931 the 
superposed wind is northerly, early in 1032 it liocomea wosteily, 
and at tho end of 1932 it is aoutliorly. Since, however, this 
3 -vour cycle is suporposod on a fairly steady SW. wind, the 
average variation of tlie actual wind rcBultant during tho cycle 
is only from SSW. to WSW., as is shown by tho two short arrows 
tangent to tho oil ip so. l^von this amount of variation, liowevoi, 
is quite considoralilo. Similar arrows uro shown on tho remain¬ 
ing ellipses. _ , tm « i. • 

The diugrara.s present several points of intorcst. The livst is 
that, contrary to the ukuuI run of motoovological phonomona, 
tho anniuil periodicity is little more iiiarhod than the longei 
cycles. The second point is the varying nature of tho olUpBos, 
that for tho 3-yoar cyclo aiqiroaching a oirclc while the 5*1- and 
11‘2-yoar cycles are almost linear. The tliird point is that tho 
direction ill ivliich tho resultant follows the ollipso^ is coiintor- 
clnckwisfi in all six cases. We will rotnrn to this point later. 

Tho 1-yoar cycle forms a long, narrow ollipBo, the winds being 
most Avosterly^and least constant in early snmiuor, least westerly 
and most constant in winter, Tho Constancy is shown by tlw 
length of arrows from tho point avIiovo they touch tho curve to 
tho'^iinint at which they would meet if produced. Tt should lie 
remarked, iiowovor, tliat nfi the half-yearly term is almost as 
largo as the annual term, the actual annual variation is much 
more cnmpHcatod than tliat shown, which is included merely 
for comparison. The 3-yoa.r cyclo has tho largest variation of 
tbo oast-ivost enmponont of any of tho poriodicities alTecting 
tho winds of London—larger oven (ban the annual variation— 
l.nit tho north-snuth oscillation is less marked. It will l>e 

*Owii»? to tho dlffloulty introflncefl liy tho aroAt olunigo of avornflo dirootlon 
al>ont 1810, tho staiuhird dovlutlou wan CRlcuktod indlvqctly from tho olmiigo 
hotwoeii ono yetii' and tho iioxt. 


188 


THE METEOROLOaiCAIi -MAGAZINE. [Aug, 1980 


remembered that a S-year oyole -was for a time very pvominont 
in the rainfall of the British Isles, 

The S’d-year oyole -was discovered by Mr. E. Baxondell* in 
the frequency of northerly and north-easterly winds at Soutli- 
poi’t and Greenwich, and also in many othor meteorological 
records of the British Isles. It is also significant that thoi’o is 
a periodicity of flvo years in the Ocourrenco of winters of severe 
frost in London. From the re8\ilts obtained hero, which otflior- 
wiso closely confirm those of Mr. Baiendell, it wo\ild appear 
that the variation appears mainly in tlio froquoucy of northerly 
and southerly winds. 

The 11'2-year cycle is inserted for its general intorost, 
althougfh it is reolly insignificant (the scale of tliis ellipse is 
double that of the others). It appears definitely as a variation 
in the constancy of tlie SW. wind, without appreciable change 
of the average direction. It should bo noted tliat the last atiii- 
spot maximum occurred in 1928, so tJliat. tliei'o is a lag of threo 
.years between the sunspot maximum and the least steadiness of 
souith-wost winds. 

The 34-year periodicity presumably ropresouts the Brlicknor 
oycio, but the exact length was rather indeterminate. More 
definite is the 01-yoar cycle, which is also clearly shown in tflio 
rainfall of England. Tho last rainfall maximum occurred in 
1920, when tho wind was moat westerly; the dry periods corre¬ 
spond with tho greatest easterly component, as would Ije 
expected. 

Wo have already referred to tiie curious foatiiro that tlio 
direction of oscillation of the resultants is in all those cases anti¬ 
clockwise, as shown by tho arrows on tho ollipaoa. Wo canjiot 
sea any obvious explanation of this, but wo may perhaps vonturo 
a suggestion. The annual oyole can be regarded ns a rpsult of 
the annual variation of tho sun's radiation in the noiglibourliood 
of the British Isles, working 'thi‘ough tho distribution of land 
and water. If the longer oyoloa are’also of solar origin (this Is 
known to bo true of the 11'2-yeav cycle ond strdfigly mispectod 
for tho Brtlokrior cycle) it would bo reasonable to expect that 
they should take tho same general course. Against this is tho 
point that the major axes of the ellipses ai-o all inclined at 
dilTorent angles to the horizontal, and at present we do not 
think it would be profitable to pursue tlie matter further. 

The wind resultants were also used to oxamino .the relation 
between the general direction of the wind during a season, and 
tho rainfall during the same season. The results are shown in 
figures 2 and 3. Here resultant wind direction and " con- 
stanoy ” are shown by reference to two axes at right angles, 
while the two circles represent constancy of 25 and 50 per cent. 
Thug g point on the left-hand axis la belled “ W " represents a 

* London, MtUeor. Soe., 61, 1926, p,871. ” ' 
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reBultant wind from woHt. The results were workod out 
senaratoly for the rainfall of London (1797-1930) and for 
' N “ England and 

Wnle.s (1727-4B, 

1747, 1787-1930)*, 
but in encli caso the 
winds refer to Lon¬ 
don, Rainfall is 
given as a. percent¬ 
age of the normal 
for the piM’iod 1811 
to lOin. Tlio winds 
for the period 1787 
to 1840 have Viceu 
corrected to make 
them comparable 
Avith tho obsorva- 
tions at tho Royal 
Observatory; tli© 
data for 1727-4-5 
Avere obtainod at 
Richmond and those 
Ibiinliill fporcontiifio of norinnl) ftiid roBuUftiit for 1747 at St. 

wimlB, London, IVintor, John’s Gate, and 

ba.A'‘e not been 

_ enrreetod, 

Figaro 2 showH 

/ tho rosiilta fox 

/ / \ Avintor (nGcoml)oi\ 

to-J \ \ January, Fobru- 

T""""— ^i-ry). The upper 

^ lialf sllOWS tllO (Ua- 

London. 

.. "X , y / • figures for in- 

^- ■ '■ dividual aeasona 

^^^ roquIred a good 
deal of smoothing 
fi^id the minor do- 
: ::i!i;;!ii:i iXiiiii;: tails may not repro- 

fiOnt real phono- 
moiia, but the 
goner nl result i« 
clear, and is in 

Hoao 120 iio S .i-ii;„i„„ accnrd.Avithexpori- 

Uninfall (noroeatflgo of normal) knslnnd B> d Wales honviosfe 

ftiid resultant winds, London, Wintci. ^ ...Urt,, fVizi 

2. rams como Avhen the 

;, winds blow steadily from south-wc«t (actually a little south of 
♦rj3rf(*A7?(if7i/'rtif, 1931, pp. 209-30(5. 


llninfall (peroeatago of normal) England ami Wales 
aiul resultant winds, London, Wintci. 

Fig. 2. 
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aouth-wost). The seasonal voinfull is least when the provniling 
wind ie from cast to aouth-oast or from a little west of 



Ruliifall (pei-contapjo of norjnal) and rosnltniit 
windfij LoikIoh, Suninior^ 



Uainfnll (porcontag« of normal) England and Wftloa, 
and roaultant winds, London, Sinnnior. 

¥ig. 3. 


north ; with, north- 
enatoi’ly winds the 
doficioncy is some- 
what leas pro- 
noimcod. There is a 
small area of vain 
above normal with 
winds a little sonth 
of enat ■which, from 
the plotting of tlie 
individual vnhiea, 
appears to Ikj a real 
phenomenon. The 
heavily shaded area 
i‘o]>resenta an ex¬ 
pectation of rainfall 
above 130 per cent, 
of normal,, the 
lightly tthnded from 
130 to 100, the 
stippled area from 
.100 to TO, and the 
white area below 70 
ncreent. The lower 
half of the diagram 
shows the corre¬ 
sponding results 
when the winds of 
London nro com- 
parcfl with the avor- 
ngo rainfall of Eng¬ 
land and Walcw, 
Tl)is is on the whole 
very similar to th,o 
London diagram, 
including oven the 
relative vninine-ss of 
winds from north¬ 
east compared with 
winds from east and 
from west, of north. 
:An ndditlonal fen- 
ture’of interest how- 
is the area of 


ever 


rainfall above normal at the inteveeotion of the axoe, i.e., In 
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Bodbjont^ with no precloniinant wiinl. IboBO prcBii'iniihly iepi'6- 
aeut HBUMoiiH in which sorioa oi‘ dopresaione pasacd directly aorosa 
Kuglund, giving highly variahlo winds. 

h'igu'i’o S gives similar rcaulte for aunmior (JuhGj July, 
Auguet). Loudon rainfall ia again shown above. This dilierfl 
from tlio diagram for winter iu several intoreating reapecte. 
While a wind i'roni soulh o£ sonth-wost is ebill the greatest raiu- 
bringer, the hoavieab soimonal totula (exceeding IbO per cen^ 
occu-r wheii tlio constanoy is less than DO per cant. 
stoudior south-westerly winds the rainfall again docreasos. it 
may bo that tlnuidoratoi-ms, which bring a cousidorublo part of 
London’s siunmor rainfall, become leas frequent when the south- 
woab winds are miiiaually i>oraistont. A similar dccrouso la 
shown for westerly winds of uiuiflual stoadiuoss. The Hoeoncliuy 
miiximum of rainfall with north-oaatorly winds haa disirppoavod, 
and the driest conditions are given as would be expected by 
winds from duo east. The diagram for England and Wales as 
a whole differs in sovoral reapoots. The range of values is 
considerably leas, and the closed nniximum with south-west 
winds of moderate conatanoy has cliHappoarod-—perhaps because 
Uho part played by thunderstorm rains r^ativo to orograplno 
rains is leas important for the country as a whole than for 
London alone. The smallest totals ocwit with winds from a 
little wc.st of north and oast of souths and^ tlio secondary maxi¬ 
mum willi very variable winds appears ns in tho winter. 

The iiuvrowness of llio ftvcii- of liofi-vioHt I’AiTiffiil is ii loiiitvilt- 
able feature in three of the four diagrams. Tho moat faveurablo 
direction of tho resultant for licavy rain is : London, winter, 
218°; London, summer, 3i;i": England and Wales, summer, 
220°. This holds over a range of censtinny of 20 per cent, or 
more, yet a diango in the rosultanf; wind direction by only 10 
degrees may change tho expectancy of rainfall by 10 per cent, 
or more. It is an interesting problem why a season in which 
tho provailing wind hlows from a littlo snulh of south-west should 
normally have an much more ram than a bouhod in wliidli^the 
provailing wind blows from a littlo west of south-west oi‘ a little 

west of south. ^ • 0 - i 11 

Tho diagi'ama may lx> described os a novel form, of rainfall 
•wind rose. They may bo compared with n similar diagram for 
nn cquatorinl island—Ocean Island—which ■was published in 
thp Mc.ieorologiccd Mngaxina U^Y March, 1020,. p. -12. The 
roaiilts^ for England! are not so sonsatloTinl ns for Ocean Island, 
but they do Borvo to Mlustrnto our climate from n somewhat 
uiiiiHual angle. 


Mr. A. Westloy of Criolf ITouso, Bliawovth, Northamptonshire, 
has 27 copioa of Jiriihh Rainfall from 1894 to 1920 In exeellont 
contUtlnn which he would like to eoU at a roDsonable price. 
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CoiTcaponbeuce 

To the Editoi', TAe Meteorological Magazine, 


Cyclone in the Fiji, Tonga, and Cook Island Groups 

Qu the enrly morning of January 6th, 1933, tho Union Stoam- 
ahip Company’s It.M.S'. Mawigawiii, Captain A. T. Totou, 
encountered the central portion of a tropical oyclone. During 
the period from December 30th to January 5th, proflsuro was 
unusunlly low and tho weather very disturbed over a wido area 
in tho tropics extending from west of Fiji to oast of tho Cook 
Islands. On January Ist a doprossiou, which appeared from the 
information available to be only a shallow one, was situatod 
west of Itarotonga (Cook Islands). This depression evidently 
passed south of Rarotonga on the 2nd. In tho inoantiino a deep 
oyclone liad appeared about 200 jniles north of Suva on the 
Ist. This, cyclone moved fairly steadily in an oast-floutii-onst 
direction to tho position wiiero tlio Mawiiganui pus.sod througli 
it. Both storms appear to have developed along tho samo oold 
front and moved in a direction almost parallel to it. 

Tlie following is taken from an account furnished by Mr. «T. E. 
Brompton, 3rd Officer of the Mawiga/tiAi/i, The vessel was on a 
voyage from San Franoisoo to Wellington via Papeete (Tahiti) 
and Rarotonga :— 

Jcun. Ijeft Papeete at l7h. Weather fine and oloar, wind 
light northerly,, bar. lOOOmb, 

Jam,, 2«6?. Northerly wind freshened and sky became oloudy. 
At noon it wag overcast and gloomy and a moderate north-west 
swell was setting in. Bar. 1007'Omb. At 13h. 30ni. a drizzle 
oonunenoed and continued to 16h. At 18h, the wind freshened 
and towards midnight there were heavy squalls (up to force 
9-10) and rain. Bar. at 24h. 1004’2mb. 

Jan. 3rd. At 8h., wind N. 6, roaohing force 9 in squalls, 
weather bar, 1000‘5mb., visibility poor to moderate. 

Rarotonga sighted at 9h, The north-westerly s^veU increased 
as tho Island was .approached, being recorded as WNW. G on 
the international scale. Tho vessel was unable to take up her 
usual anchorage. At noon, wind liad hacked to WNW. 4-5, 
bar. 1002‘6jnb., weather orq. These conditions continued till 
midnight, when bar, read 1001’9mb. 

Ja/ih. 4iih. At Ih., wind fell light (NW, 2) and rain ooaaod. 
At Ih. 30m. wind came from SW., force 6-6, and baoked rapidly 
to SE. by 2h. and moderated. At 4h., bar. 1003'8mb. north¬ 
west swell moderated rapidly and vessel stood in, anchoring at 
6h. 43m. At 8h,, bar. 1006'2mb., weather overcast but fine, 
wind SE. 3. Tho weather deteriorated during the afternoon, 
rain setting in. Rarotonga was left at 17h. 20m., tho oouvse 
being 221°. At 18h., wind ENE. and backing during Ivoayv 
rain. At 19h. 40m.i wInd'NNE. 4. ’At 20h..' wind N. 4-6, 
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bar. 1003'3mb., weather overcast with heavy rain, which cottBed 
at 20h, I5m. Thunder and vivid lightning cbsorvod from 
2Uh. to 21h. Heavy rain agaui from 2lh. 30iii. to 22h. lorn.,, 
when aky hod on ugly, threatening appearauco. At 23h., wind 
NNE. 7-8, sea rising rapidly. At y3h, D5m., wind HNW.> 
force 12, with u luountainous Hoa and veuaoL hove to. 

Jan. \Sih. At Uh. 30m., bur. OOOmb,, wind allowing signs of 
niodorutiug. At Oh. GOin., bur. 1)72 mb., wind WSW. 7, sley 
overhead through the spumo was aeon to l>e clear with atars 
shining. Tiie wind continued to back ami barometer to rise 
as followB :—■ 

Ih. lorn. AVSVV. Ll-12, bor. 97(imb. 

Ih. 30m. SW. 12, „ OoU ,, 

2h. OOiu. saw. 12, ,, 1)85 ., 

This was the height of the Bbrnan, the wind of terrific force with 
a mountninoiiH confused sea. The veasoVa boata wore lifted out 
of thoir keel chocks (4 inches) and sovoral stovo in. The woatlier 
accident boat, carried outboard in atrops, wna lifted oiul only 
aavud by the davits from aapsi/.ing on deck. A notice re 
propoUors oufaido the poop railings was torn from iks bolts 
and diaappoarod. Several ventilators woro lifted from^thoii 
coamings, and two plugs (wooden) to voutilator sliafta not in ua© 
woro blown out. A koavy soa iviis shipped on tlio port quarter and 
tliG side rails woro torn away. At 2h. 20in., bar. l)02mb., wind 
SSW. 10. At 2h. Tfim. a noticoablo improvoniont had taken 
place, bar. DOfimb., wind force 7-8, aoa heavy and coiifuaod with 
till ocoasionnl very heavy swell. At 3h. 2Um., wind SSW. 7, 
bar. l)95'3inb., tomporaturo 75-3®, heavy but fast inodorabing aoa, 
aky cloar. At Th. 3flin. the woathor had ao far iinpi’ovod that 
an easy full speed was possiblo, and the vessel rosumod her 
course. At 4h., wind SSH. 7, bar. 906mb., sea south-Bouth-oaat 
5, swell, HOLith 7, aky clear, oxcopt for low bank of black cloud to 
Houthward. At 8li., wind Sli. li, bar. 1004*2mb., aoa south 
by onat 4, confused modorato swell, weather overcast bub fine. ^ 
From this account and tho rate of travel of the storm, ib 
would appear that tho aovoro central portion conld not have 
been rnoi-o than 30 to 70 milos in diameter. Tho times given 
iiro shin’H times, but tiio dates nro Now Zealand datos. 

‘ E. KinBON. 


Mtleorolotiiwl QJfict, IVdlrngton, Ktw %ealmid. May \th, lfl88. 

I'Tlns account shoivs aovcral foaturos of interest: tho wind*- 
from NNW,, forco 12, on tho oastorn sido of tho doprossion and 
from SSW., forco 12, on the westorn sido, aoparalod by a ponod 
of liglitor winds from WSW., during wliioh tho slty cleared 
ovorhoad. Kvidontly tho ship passed slightly to the north of 
tho storm contro. Althougli barometer readings during i© 


approach of tho oyclono are not given, tlio fall of tiio 
wa« ovidcntly almost as rapid as tho sulisequcnt riss.—I'm. 
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Peculiar Temperature Phenomenon 

0)1 passing along the 4 mile flat road through the open Burgh 
Mnraa at 9.30 p.m. B.S.T. on the evening of July 18th, the 
writer passed through alternate hot and cold bands of air, eacli 
about 50 yards wide, the change from one band to the next 
being vei'y sudden. 

Although a thick ground mist was to bo seen on either side of 
the road within 100 yards, there ivas no mi.st along tlie road 
itself, while the only ditches in the vicinity run alongside the 
road, and not across the lino of it. 

This would tend to dispel the .suggestion that tlio sensation 
of cold was caused hy suddenly entering a zone of air in which 
the humidity was iucreasod by the presence of a ditcli, and I 
should be intere.stod to hear the opinions of readers us to the 
cause. 

Jl, H. Jhnkinb, 

Tmon Hall, Skegness, Lincohishiro. J\dy 19<A, 1033. 


Spells of Sunshine 

The letters of Mr. Dunbar and Mr. Bilham in the April and 
May numbers of the Meteorological Magazine have prompted 
me to examine the LjTupno sunshine records for tlio 12 years, 
•1921 to 1932, with a view to determining the frequency of sunny 
or dull spells which satisfy certain speciUcd oonditions^ May 
I suggest that instead of making the period of a sunny spell 
30 consecutive days or more, as has been jiroposod, wo adopt 
29 days as the limit? This is the length of period laid down 
in the definitions of rain spells and partial droughts, and it 
would, I feel, be an advantage to use the same period in classify¬ 
ing spells of sunshine. The period of 15 days suggested for 
bright spells and dull spells is already equal to that used in 
determining droughtB and wot spoils. 

Assuming then that a sunny spell is “ a period of at least 
29 consecutive days on all of wliicli there is recordable sun¬ 
shine/' Lympne had 24 sunny spells in the 12 years 1921-32. 
These sunny .spelts wore practically all confined to the suminoi* 
months, but one commenced as early in the year as February 21.sfc 
(1924^ and two others began on March 6th (1921) and March 7th 
M928). *The spells frequently extended to the latter half of 
September, but only one continued into October, This unusually 
late sunny spell lasted for 36 days from September .20th to 
October 25th, 1921. The duration of the spells varied con¬ 
siderably. Five just satisfied the conditions, lasting exactly 
29 days; five lasted for move than 50 days and two for moi‘o 
than 100 days. These two . remarkable sqjells extended from 
May 8th to August 20th, 1921, and from May 24th to 
September 27th, 1928, Over those periods of 106 and 127 days 
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reapectivoly tho recorded Bunshine reached the high average of 
eight and ft half liourn daily. Tho mean duration of all the 
24 Bpellb AVfttt 46 days, 

Mr. Bilhani HiiggoatK that n bright spell might bo a poriod 
of 15 days each with “ one-fourth of the possible mean daily 
duration.” If this criterion is applied to the Lympne rocorda 
it is found that 16 such spoils ocourrcd in tho past 12 years, 
varying in longtli from 15 to 26 days. _ It soomed worth while 
to dotormino how many cases occur if criteria othor than ono- 
fourth ” are adopted, and Talilo I sIionyk the results of taking 
ouo-tontli, onc-fiftli, oue-quurtor, one-third and one-half of tho 
poasiblo mean daily duration as tho criteria. 

I'ahi-w I._ Ptruuk of 15 dnya or more, each day having a jtro- 

poriiou of the. jnmihlr. vmm iUdly dnralum of sunishinc 
etpml to or c,rmvAliii[) (hot shown in the. first line, of the, iahle. 



1/10 

1 

1/5 

1/4 

1/ft 

1/2 

Numljor in 12 years . 

• 

1 31 

10 

10 

10 

1 

1 _ 

Longth of loiifiOBt spoil (days) ... 

6i 

27 

20 

23 

1 

10 

Moan longtlj of Hpollii (dayH) ... 

23 

2-1 

10 

IV 

10 


Of tiic 16 sunny spells which satisfy the proposod condition, 
tho most in any ono year was three iii 11)21. None occurred in 
1922 and 1026. Tho table appears to indicate that Mr. Jlnluim r 
suggestion tliat ” one-fourth of tlic possibio moan daily dura¬ 
tion ” Hbould be the criterion of a sunny spoil is admirably 

^**l?xaniina'tion of tho records miggests tiiat ‘' a poriod of at 
least 15 days, none of which lias ono-fourth of the possihlo mean 
daily duration ”-is l.oo limiting an a dolinition of a dull apcll. 
Only ono ])oriod foil within those limil.s in tho 12 years obsoiva.- 
tions at Lympno. Table 11 shows the resullH of using proportions 
of tho possible mean daily duration similar to those utilized in 
tho dotormination of bright spoils. 

Tlio results indioato tlmt, if a poriod of 15- days or more is 
to bo udhovod to, it will lie nueoasary to make tho limiting con¬ 
dition ” ono-luilf of the possibio mean daily duration. riiis 
intrwlucoH an anomaly wliioh at first may appear sorlouB since 
it would bo possible, in theory, for a sunny spell to bo also a 
dull spell. In practice this has not liajipunod in U years And 
tho chanco of it aciairring, oven in 100 years, is auffioiontly 
romoto to bo ignored. 

The proposed doftnition of a sunless spoil as a poriod or ID, 
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or even 10, succoBsive da.ys with no I'ecovdnlilo sunshino Hcoins 
to bo putting the limit unduly high. A well-oxjjo.sod station, 
free from, the effeots of to^vn smoko and not Bubjoct to frequent 

Tadlb II.— P&riods of 15 days or more, no day luiving a prn- 
■portioih of the possible mean daily dvraiton of swish/ine 
exceeding that shown i/tv the first line of the table. 



1/10 

1/6 

1/.1 

1/3 

1/2 

Number in 12 yoftra . 

0 

1 

1 

2 

13 

Length of longest spell (days) ... 

■- 

10 

16 

1 

17 

20 

Mean length of apells (days) ... 

— 

16 

10 

17 

10 


wuiiiu. ribi oiy rtjuui u. ci - 

occurred at Lympno between 1921 and 1932. Mr. Billinin notes 
one suoh spell at Kow in 1931, but I think ho would admit 
that Kcw is a/fectod by London’s smoko and by tho river fogs. 
The longest sunleas spell at Lympne was 8 days from Novem¬ 
ber 27th to December 4th, 1927; ouo sunloss period laHtod for 
7 days and throe others for 6 days each. A week without sun¬ 
shine has nn iinpleasant elTeot upon most of its, and I suggest 
that it is sufficiently noteworthy to bo classified oven though 
this would be a departure from the original plan in fixing tho 
length of a spell. 

Lympne is 350 feet abo've mean sea level, two miles from tho 
coast and remote from factories and other sources of smoke 
production. It is, therefore, favourably situated for recording 
abundant sunshine; but this could be urged in regard to a 
majority of health resorts. One might then anticipate that, 
except in the vicinity of towns or in areas subject to excessive 
cloudiness, sunny and bright spells will outnumber dull and 
sunless spells. Having these facts in mind the investigation 
leads to the suggestion that the following definitions are likely 
to serve best as a means of classifying sunshine records :— 

Sunny spell.—^At least 29 consecutive days each with record¬ 
able sunshine. 

Bright spell.—At least 16 consooutivo days each with 26 per 
center more of the possible mean daily duration. 

Dull spell.—At least 16 oonsecutlvo days none of which had 
more than 60 per cent of the possible mean daily 
duration. 

Sunless spell.—At least 7 consecutive days with no recordable 
sunshine. H. E. OAuTnu. 

Lympne ^ir Pori, Ilyihei Kent, June 13iA, 1038. 
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Mirage 

The iiiia duya of July 2ndj 3rfl, and 4th, 193J, produced some 
extraordinary mirage ofioctB as viewed over the I rial i Sea from 
Holyhead at sunset. 

Usually in exceptional visihility tho Isle of Man, situated 
over no miles from Holyhead, uppearH to tho observer aa two 
detached mounds. During tlie three dnya in quwtion the whole 
ooasttino, stretching through some 20°, was apparent, the un¬ 
dulations, probably much distorted, lioing very clear, rhrough 
binoculars one gained tho improssion of an island with a very 
indented coaBtlino ospcinally on its northern side rho 
phenomenon was ohsurvod closely on tho 4th from 21h. 30m. 
B.S.T. and at 22h. Ihm. inverted iinage.s began to_ form on 
tlio tops of the undulations, the whole island being ui a state 
of continuous ciiange. At times _ tbo 

dotiichcd thus giving tho idea of isolated rocks in tho aoa 

tho northern side of tho laUiud. 

At 22h 15m wiion tho phenomenon was most marked tho 

.„rt„ wa« r.n»! tl.o ml.tivo lunuidlty ««« »8 !>- 

cent . a trace of mixed cloud was present and the 
waa light northerly. The observer was approximately 40 feet 

above Mean Sea Level, ^ Pacii3 

Halt lalmd, Holyhead. July 0/A, 


Luminous Clouds 

There waa an occnmo.i of lumiiiouH <doud observed at H.dybo^ 
at 4h. GMT. oil June 19bb, 11933, which scoma to lie woithy 

of note There wore 3/llOths of strato-cumulus present, and 

t rnorU-wctorly cU..oc'bion « tnu» of oinM., 7“ 

II tiift aliovo a lavor of sbrato-cumulus. Tlio cuius 'vuo a 
toil vhitTamf «« at an olovation of RO.no f above tba 
oiLn. TI .0 niglit vvaa “ Uglvt,” ^yitU good visibility and 
tliei'o was an ov^aaional llasli of liglitn.ng bi 

On the iiroviouB day tho weather had licon squally 
rain in tlie forenoon, followed by hoay ram showe-H n ho 
aftornoou, with tho wind reaching gale forco in squalla fiom a 

westerly point. 

Sait Island, Holylmad. July Uh, 1088. 


Ai- on /ihTYi Tl S T on July 3i’d, a small, luminous and some- 
fvhat'‘io&i^i:®plro? Jhat was 
U civro-onmuluB, was observed at an elevation of 5 
inatoly to tho north-north -west. The only other typo of cloud 
present' was a layer of strato-ouinuhiB, lying so low on the 
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northern horizon, ns to mnlto the latter inviNihlo, Tins tetiil 
amount of cloud present oovevod ratlier loss' tiiaii ono-twontiotli 
of the sky, which was fairly starry, it Iwing neur nnamstit. Tlio 
oirro-cumiilus had a phosphorosccnt-like luiiiinosity and wan 
shadowed in parts. 

The sk^ in its inunediato vicinity had a wliitish-liluo iippnur- 
ance, which was the more arrostin|jf sinco it was (ilaci’d Instwoiui 
the faint haze afterglow of the simaot ahovo the strato-cnmiiUia 
to the north and the remainder of the apiu'ccialily darker sky. 
The cloud patch was observed for about half jiii hour in nil- - 
the amount and elevation njipoaring vei'y grudnully tu lie 
increasing and its luminosity was Issmiuing more marked. 

At approximately the same time on tlio Ot-li, luminous clouds 
of the same nature were obaoi'vod in very Himilar cii-eumslanees 
as in the above, except that the cloud amount was ajipreiuably 
less, and had a lower elevation. The wonther for tlio past few 
days had been fine and quiet with oxooptioaal visibility at t.iimw. 

W. I. ,T()Ni:h. 

Sail Island, Bolyhcad. July Uh, 1933. 

NOTES AND QUERIES 
Hailstorm in Derbyshire 

According to a letter from Mr. L. Jlamslmttoni, the Uoyal Agri¬ 
cultural Show at Derby enjoyed iliio Imt, hot weather threngb- 
T 1 except for one lirief interval on l'’riilii'v, 

July 7th, wlien a thundorstorm of unusual severity broke ovlu’ 
the ground at 2 p.m. The skies darkened, and a few mimiltM 
to large hadstonas and pieces of ice fell for ton mimitas. 
Veiy quickly the ground avur white all over, and many bail- 
stones were a^n ns largo as gooHoliorrics. lOggs di.vnbmal in 

I ni Jhl ■ «)' the pioium of ice, 

still the size of marbles, from the ground, and findim^ in tli(«ni 
cool lefresliment under tho hot oonditions prevailing'' ’ 

Tinioy, ahm sent by 

eight 

BehJLn 30 and 40 ^ ^ intmd;. 

the field Were nil BDlit^^no!! supporting the wire round 

bushes touching the wire. treo.H and 

Belp6''“w''fo? ’“‘“"I’lX™™'™'!" «“ '•"aS In 

At chepter.ael<l, 34 nulea from Darl.y, the Htnnn, whieli 
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juHf, iHjfom 3 p.m., was n<!(!inii|)ftnic(l by a small whivhvind 20 or 
;i{) fcoh whioh uprooOid mu nil tree« and oarriod n&wly- 

mown-hay liiindrads of yardH; il'. alH(» uarri^d hu-ge quantities of 
grit and sniul. Tiles and alates wore dinlodgod from roofs and 
part of a Iniildirig in iionrw of om’tion was blown down but 
there were no [H)rsoiml injuries.—h’d., il/J/.] ’ 


High Pilot'^Balloon Ascents at Shoehuryness 

Mr. C. E. Britton’s note in the Mr.lcorological Mayazma for 
July on two exceptionally iiigh pilot-lmlloon uw.oiits whioli wore 
nmde at Shoolnirymms on Juno Ihlh, soenm to imint to the exist- 
oneu (»f a ruinnrkabh) asrimding eurmiit on the morning of that 
day. The hnllooiiH \ised woijdied ThO grammes. Little is known 
ul)out tho rate of aacmit of balhntns of this aizo In still air 
nevertheless, eortaiu (Mnielusioji.H, which seiini to ho of interest 
can be roatdied. Tho fonnula used in thin country for the rate 
of ascLMit V of balloons i» aa fidlows : — 



1,1 

'' (¥ '+ :,)* 


whore L ia tho frts) lift and W the weight of tho balloon in 
gvnininoH. This ffn-niula is based on the assumption that the 
air ro.sistaii(;o Yarie.s directly aw tho cross-soctional area of the 
l)alloon and ns the s(piare of ita volocUy through tho air. It is 
known that the formula does not hold rigorously for hallooiiB 
of widely difforenb sizes, and Ihi.s is nllowod for hy unsigning a 
difToront valuo to the constant n for large pilot balloons from 
that used foi' the smaller sizes. Tho value of q is hast dotertnined 
hy nieasuroinont of tho nito of a.scent of tho difforoiit lialloona. 
There is abninlaiit ovidoiice that a. viilue of 27fl gives tho rising 
velocity (in foot per minute) of tho normal pilot hallnons woigh- 
ing 2d-,'10 gniinme,s «atisfa<iUn‘ily, while the vahio 310 is suit- 
aide for tlio largo pilot hiillooiis used for certjiin purposoe which 
Avoigd) tlO grammes, It is a long OAtraiudation from these 
weights t() tlio 750 grainmwq Imlhums used at Rhoeburyness, but 
tin; value of q (‘alculaled frtnn the rate of ascent of the balloon 
sent up in the evening of Juno Ifilli, works out at ,358, a figure 
whioh aoems to tile writer not unroasonahle for a balloon of 
this size. If tliia value Imj iwuioptod, the similar balloon lilioratod 
in the morning, which had a larger free lift, Rhonld have risen 
1)10 feet per minute, whereas iiptimlly tlie riito of ascent for tho 
Ih'st,'10 iniuubiM, ns determiiiod hy two t.lioodolites, wa,s l,2fi0 feet 
per minute, iin oxness of ,350 feet per minute nr almost fi feet 
per second. A rising eurront of this nmgnitudo extending for 
a height of nearly 2A miles must he almost unique among 
upper air okSorvalions. 

It is imdoi'Htnnd tliat further asrenls of tho same nature aro 
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planned nt bTioeburyness, and it will be of interoat if suoli are 
«ucceB8fiilly accompliahed to have further information reffarding 
the value of q which is appropriate to these balloons. 

J. S, Dinub. 

The Supposed Periodicity in the Size of Waves 

Wiere ia a woll-lcnown auiperstition that every seventh wavo is 
larger than the others. I happened to bo on tlio beach on the 
■south coast at high tide on n roughish day, April 12th last, and 
lb oeciirrod to me to test this. After each wavo I acoordinglv 
wrote down an estimato of its intensity, based on the hoiglit of 
the crest, tho noise of impact on the shingle, and the distance 
whioh It ran up the shelving beach. Altogether 162 waves wero 
eatimaited in this way, on a scale ranging from 1—the siuallost 
wave whioh could be distinguished—to 10, tho largest wave Bcon 
^foro the count was begun. The estimates actually written 
down ranged from 1 to 8, 

A Buhwquent oinmination of tho figures showed a certain 
rhythm, hut the periodicity was definitely not seven. The corre¬ 
lation coefficients between uaoli wave, and tho first, second 
tenth subsequent waves were ns follows :_ 

nil 11—02 -f-07 +'06 —'OC —'10 —'07 —'10 ~'!12 

indications of a periodicity of 4- to 6, but tho 
1 ™ ^ variation of longer period. The 

ength of the latter varied, however, tlio intervals being 17, 20, 

some of tho smallest waves 
wore not indopondent. On this particular occasion, howover, 
theie was certainly no support for the popular belief. 

C. E. P. JluooKa. 

Meteoi-ological Service in French Equatorial Africa 

An article in tho “ D^pfioho Coloniale'' for Maroli 22nd-23rd 

i-eorganisation of tho metoorologieal 
Tn ' ^q^y^tonal Africa, to assist the proteotion of 

the dUr ^"''''''^^P^e^-Modagnsoar. The service is inidor 
nn onginoer-meteorologist, and its headquarters 
VI11 bo at Bangui, the mam aeronautical centre. A niunber of 

balboTAH T ""'a established, several with pilot- 

Tn equipment for reporting daily. 

toting of instruments and tho oheoking and 
fn seismelnn^^ ob^rvationa, rosoarchea are being undei^akon 
nvd! terrestrial magnetism and oc6anograT^hy. First 

rder stations have already been established at Bangui, Fort 

Noh-e Brazzaville end Pointe* 

None, and ll3 stations of the second order are in operation 
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The Weather of July, 1933 

Proaauro was above normal over most of Kiii-opo (except the 
extreme north) over the north const of Africa, the southern 
North Atlantic including tlioi Azores and Bermudas, Newfound¬ 
land, most of eastern Cnnuda, Mexico and California, t-ho 
greatest excesses being 4-lmb. at Prague and 5-lmb. at 30° N, 
10° R. Pressure wna l)elow normal over northern Scandinavia, 
the extreme north of Bu'saia, Spitsbergon, Iceland, Greenland, 
western Canada and most of the United States, the greatest 
deficit being C-Cinb, at Spitslxjrgon. Temperature wius generally 
above normal in western Europe and Spitsbergen, the absolute 
maximum of.flfi-3°F. in Uppsala on the fith was-a record for 
Sweden since at least 1859. Rainfall was V)olow normal in 
central Europe and Spitaborgen Imt in Sweden twice the normal 
in western Norrlnnd and in Avostorn Cothnland, 50 per cent 
al)ovo normal in eastern Svealand and slightly 1)oIoav normal 
olfiowhoro. 

The weather of tlio British Isles during July was generally Avarm 
and' sunny, the moan tomporaturo for the month being ns much 
ns 6-0°F. above normal at Kow, J'3°F, at Aberdeen and 2-4°F. 
at Valontia, wliile there was an excess of sunsluno oxcopU on 
the Avostorn coasts and a general dolicienoy of rain except in 
Scotland, Avlioro the precipitation was excessive locallv, and in 
Avostorji Ireland. Tlio month opened with dry sunny warm Avoather 
genorall^. Tomporaturo rose fro^jnently al)ove 80°F., 8B°F. 
Avas rogistored at York on tho 3rd and the innxiinum of 85°F. 
at Eskdalomuir on the 5th Avns tho highest recorded there since 
records began in ilOlO. Tho 2nd to 5th Avore very sunny days 
over tho country generally, IG-Hlirs. of bright snnshino Avoro 
recorded at Inolikoith and lG-31irs. nt llorAvick-on-Twcod on tho 
3rd^ On the Gth a depression Avas moving nortlwards on our 
Atlantic aoaboard and thundorstoi‘m.q ocenrrod over the country 
generally on the 7tli and more locally on (Jio 8th. Minimum 
temp or atii res wore high at this time, B8°F. Iwiug recorded in 
tlm screen at Bognor and Cfi°F. at Soiitliscu, Portsmouth, Worth¬ 
ing, Hastings and AlwryatAvytli on tho Vtli, From tho 8tli until 
tho 15th pressure was Ioav to tho nortli and socondarics frequently 
passed across tlio country giving cooler and thundery Avoathor 
Avith tluindorstorins and heavy rain Uically but sunny intervals, 
l-08iiK fell n.t Llyn Fawr (Glamorgan) on the Oth and ll-'I2in. at 
Edinburgh on the'13th, and at Bath and Frome on the 115tli, and 
maximum tomporaturos ranged chiofly botAveou 00°F. and 70°!''. 
On the 10th, a Avodgo of liigh pressure Avas approaching from 
tho Atlantic, and sunny anticyclonic conditions prevailed over 
the Avholo (sHintry for the next foAV days. Much mist and fog 
occur rod roiind the southern coasts lietwoon the I7th and TOth. 
From tho 19th to 30th pressure was loAvto tho north-Avest, giving 
unsettled Avoatlier with some vain but many sunny intorvals in 
Scotland and Ireland, whi|e fine warm sunny wontlier prevailed 
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in England until the 27.th, when there was a change to cloudy, 
cooler weather. From the 18th to 37th high temperatures 
occurred in England, reaching a poalc on tlio 27kh when 96°F. 
woa recorded at Greenwich and 94®F,' at Cambridge and Mar¬ 
gate. During the evening of the 27th temperature fell generally 
na the wind veered to NW. At Edgbaaton (Birmingham) a drop 
of 20°F. wftB reported between 18Ii, 40m. and 20h. 10m. 

Thunderstorma occurred locally on the 19th to 21st, and 27th to 
29th. Hea\’y rain was frequently nssooiated with the tliundor- 
storma, but otherwise rainfall moasuremonts were very slight 
in England and only moderate in Scotland and Ireland. From 
the 19th to 27th was a very sunny period in England, among tho 
larger amounts recorded were ISOhrs. at AhorystAvyth anil 
Southport on the 22nd, 14-3hr8. at Skegness and 14’2hr8, nb 
Greenwich on the 26th. On the 30th and 31st a depression pa8S6<l 
ncros.s the British Isles giving heavy rain in south Scotland, 
gales locally on the coasts, and cool, cloudy, windy woather with 
slight rain generally in the west on tho 30th and in tlio caab 
on the 3l8t. The distribution of bright sunshino for the month 
was ns follows;— 


Stomouay 
Aboidoen 
Dnbltn 
Birr Oaafclo 
Valentla 


Total 

DlfT. IVom 
nonnnl 


Total 

Did. from 
normal 

(hrn.) 

(hiv.) 


(hrn.) 

(hi-K.) 

127 

—18 

Llvorpool 

21 f. 

+23 

104 

+ n 

Ross-on-Wyu 

220 

+30 

171 

+ 1 

Frtimfluth 

233 

— 2 

101 

+ 17 

OorJofitoii 

250 

+10 

148 

—11 

ICow 

244 

+43 


The specnl message from Brazil states that the rainfall in tho 
northern and central regions was generally scarce with averages 
0'75in. and 004in. below normal respectively, and in tho 
southern regions irregular with an average 0-04in. above normal. 
Only three anticyclones passed across the country and thero 
was a depression to the south. The crops wore gonorally 
in good condition except in the central and southern regions 
where froata affected the coffee and cocoa, At Rio do Janeiro 
pressure was O-Smb. above normal and temperature 1.4°F 
below normal. 


Mwtdlaneovs notes on weather abroad culled frmn vaHons soureea. 
S'tiong south-westerly winds and lieavy rain occurred iii 

occurred over tho Venice Lagoon or 
■^6 10th, and a brief but violent storm over, Isola Bella (Lnhc 
before^midnight on .the 14th, causing much 
Gardens. Heavy rains caused 
nf thA throughout south Germany during the first ImH 

tiirmm toing doiio to the hay crops. A 

hoTtesrdarrlf fh ' ™ reoovd^\ in, Berlin on the 38tli, the 
hottest day of the year up to the end of July. Four people 


Aug. 1983J TIIB METEOllOLOGlCAJj MAC+AZINE. 


178 


wore killed in a heavy storm in tlie Pirna district in Saxony 
on the 29th. The 31sb was the hobtost day at Lisbon for 76 
youra, tlie maximum temperature recorded then being 104r'^r./ 
(The Times^ July 7th-August 2nd, Berlin^ Tdylioher Weiter- 
hericlii, and British- Daily Weather lifeyort.) 

KxcoHsivo heat was experienced in the lied Sea oarly in the 
inuuth. By the 11th the river level in the gorges of the Yangtze 
had topped the record at Wanhsioii, bub owing to fine weather 
floods did not follow. On the Gtli and Kith it was reported 
that the monsoon was continuing very active in the Central 
Provinces and Bornrs, the Uiiitod Provinces and in the Punjab, 
bub olsewhoro was weak. Heavy rain.s, however, fell in Bombay 
and Gujarat on the IDtli and IGth, saving the oottoii crop in 
those districts. The I’uius continued lioavy during tlm rest of 
the month in woatoru India and comnuinications wore interrupted 
tlirough Hoods, Many casualties wore cauisod by collapsing houses 
as well an by tlie widespread flood.s, {The Thnea, July 3rd- 
August 3rd,) 

In the northern aretis of the Canadian Prairies there was a 
fair amount of ruin during the month, but in the southern 
areas the woatlior was dry and hot. Ontario and Quobeo wore 
suffering from drought at the end of the month. Temperature 
was liolow normal at Hrst in the eastern United States bub 
gradually the warm spell in the western districts extended also 
to the oast. 100°P, w'ns recorded at Albany ou the 30th and 
at Now York and Baltimore on tho 31st. Twelve deaths from 
hont oeourrod in Now York. At Presno, California, Idi^P. wim 
recorded on the 27tli. llainfall was on tho whole below normal 
tliongli heavy vain occurred in the Gulf States during tho week 
ending tho 18th. Tho luirrioano which did so much damage in 
Trinidad on Juno 27th travelled wcRt-north-wost doing much 
damage at Carupano, Vonozuola. It then passod about ilOO-lRO 
miles south of Jamaica striking Grand Cayman Island on 
July lat. Owing to the excessive rain which iiccompaniod it 
roads and bridges in Jamaica wore damaged and (imps largely 
do.stroyod in Grand Cayman Island. The luirricane passod about 
300 miles west of Key West on tho 4th and then moved across 
Texas during the night of the flth-7th. Another hurricane passed 
Turks Island on the 27th seriously affecting tho salt industry 
by tho acc/nnpanying heavy rain. (The Tinies, July 3i’d- 
Augusb 3rd, and fPa«/mi( 7 ^ 077 ., 7>.f7,, U.S. Dept. AyHe. WceMy 
Weathly (ind Crop BnHethi and Daily Weather Report,) 


General Rainfall for July) 1933 


"Bnfdnnfl aiul Wains 

. 82 

Hootlaiid. 

108 

Ireland . 

_oq 

British Isles ,,4 . 

00 


por ooiit, of tlio ftvorngo 
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Rainfall > July« 1933 i England and Walest 


Oo. 

Station 

In, 

Pir- 

cents 

of 

ATt 

Oo. 

Station 

In. 

Pw. 

ctnt, 

o( 

At. 

Ltmd , 

Oaniden Sixtiam. 


391 

fAiis. . 

Thornton ](eaovv(iir ... 

2‘(14 

io(i 

Kcni , 

Tentordeu, Asliondon... 

RE 

70 


Bolvoir Onstlo. 

1*70 

72 


Folkeatono, Horo. Sail. 

]-17 

... 

hut . 

Ridlington . 

1*24 

40 


8t. Potor's, Hildoralmiii 



Lines . 

Boston, Hklrhonk. 

1*12 

61 


Edeu’hdg., Falooiilmrat 

2'34 

102 


Crninvoll Aorudnmio... 

1*00 

73 

. 

SovouoaltB, Spoldliui'st 

2-80 



Skogiioaa, Marino (bins 

*75 

34 

Sm . 

Oompbou,Compton Ho. 


106 


Louth, Wostgatn. 

ITiO 

60 

n 

Patching Faim. 

1’41) 

02 


Brlgg, Wrawhy tit. ... 

1*48 


11 

Eaetbourna, Wil. Sq. 

1-48 

08 

HoUs , 

AVorkaop, Ilodsonk ... 

1*18 

62 

* I * 

Hoathilold, Barklyo ... 

2-88 

116 

Des'by . 

Derby, L, Al, Acti. Itly. 

1*06 

82 

HanUs, 

7onfcuor,Roy.Nat. Hos. 

1'30 

09 


Buxton, Terr, SIoiwh 

3*17 

81 

11 

FordIiiHbrid((e,Onklude 

1*78 

80 

Ches . 

Runconi, AVoHton I’t... 

I’OO 

61 


Oviiigton Rootoiy. 

2-49 

97 

Lancs . 

Mnnchcater, Wliit Pk, 

2*88 

86 


Shoi'boi'iio St. John ... 

1'44 

06 

11 

Stoiiyhursb College ... 

3*47 

90 

Haris . 

Wohvyn Gordon City... 

1'14 


11 

Southport, JloHkoth Pk 

1*88 

06 

Bucks. 

Slongn, Upton . 

1-bfi 

81 


Laiionstor, Grog Ohsy. 

4*47 

1*28 


H.AVyconibo, Flnokwcll 

2-12 


Ymks. 

Wath-upou-Donnio ... 

1*41 

60 

Off. . 

O.xford, Moff, OollcHo... 

1'08 

74 


WakolloldiOlaroiKio Pk. 

2*20 

90 

Nor . 

Pltsford, Sedgebi'ook... 

2‘63 

107 


Oughtoisluw Hall . 

6*84 



Onndlo . 

1-29 



AVothoi'hy, Uibaton 11. 

1'70 

68 

Beds . 

Woburn, Orawloy Mill 

1-49 

67 


Hull, Poaison Park ... 

1'86 

68 

Cam . 

OambUdgo, Dot. Qdna. 

1 • 1 



Holnio-on-SpnIding ... 

1*27 


Essex, , 

Chelmsford, County Lob 

‘98 

44 


Went Wlttoii, Ivy Iln. 

2*77 

lOfi 


Lexden Hill Houho ... 

•93 



KoHxkirk, Mt. St. .Tnhn 

2*40 

90 

All/?' . 

Haughloy House . 

I'SB 



York, AIuHonni Gdns. 

•06 

38 

J J ► 

Oampsea Aaho . 

•94 

ii 

>1 • 

Plckoring, Ilungnto ... 

1*26 

40 

II ♦ 

Lowestoft See. Bohool 

*93 

41 


Scarborough . 

■86 

36 

>» • 

Bury St-Ed .WeatloyH, 

2'33 

118 


Mlddlesbrotigli . 

1'04 

04 

Norf . 

Wells, Holkham HaU 

1‘06 

46 


Baldordalo, Hury Rob. 



Wills. 

Doyiiea, Hlgholoro. 


130 

Durh , 

Uehaw Oollogo . 

1*00 

08 

11 » 

Oaluo, Oaslloway . 


88 

A^er . 

Nmvenatio, Town Moor 

1*01 

01 

Bor 

Evorshot, MelburyHo, 

3*24 

128 


Bollingham. Hlgligroon 

2*28 

08 

*1 

Weymouth, AVeathain . 

1*70 

98 


Lilhuni Tower Gdns,., 

2*87 

110 

>> * 

Sheftcabnry.Abbey Ho. 

2*0B 

103 

Cwnb , 

Oarllslo, tioaloby Hall 

3’60 

107 

Bevon, 

Plymouth, Tho Hoo... 

2‘01 

96 


Borrowdalo, Soatliwalto 

lO’OO 

127 

II 

Holue, OhurohPk. Cott. 

4*46 

120 


Bormwdalo, Momiuo... 

8’02 

J . « 

J| 

TcimmouthjDeu Qdns. 

2‘19 

92 


Kcawiok, High IHll... 

8’80 

101 

II • 

Oullompton... 

ggiTf 

113 

West . 

Appleby, Oaatlo Bank 

2*38 

74 

M 

Sidmouth, Sidniount... 

2'74 

109 

df07l . 

Aborgavoiiny, I-aixih... 

2*46 

98 

>1 » 

Bamstaplo, N.Dov, Ath 

1*85 

00 

Qlam . 

Yatalyforn, AVoi'ii Ho. 

0T4 

184 

It * 

Dortin'r,Oranniore Pool 

5*20 


)1 

Cardin' Ely P. Stn. ... 

2*22 

71 

11 

Okohampton, Uplands 




Trohorbort, 'I’yiiywniin 

7*00 


Corn . 

Redruth, Trewirgio ... 

2‘81 

02 

Corfli . 

Carmarthen friary 

3*41 

97 

ll 

Penzaiioe, Moirab Gdn. 

2'47 

01 

Pemb , 

Havorfoi'dwost, tiehool 

2'30 

76 

II- * 

tit. Austell, Trovorna... 


98 

Card . 

Aborystwytli . 

1*67 

... 

Soms . 

Oheivton Mendip . 

2*88 

82 

Rad , 

Blnu W , aV. Ty nny nydd 

8*80 

94 


Long Ashton . 

1*06 

60 

Afont , 


8*78 

110 

II 

Street, Mlllfield . . 

2'0O 

116 

Flint . 

Boaland Aorodr'onio 

1‘10 

50 

Olos , 

Blookloy . 

1*26 

• •• 

^fer . 

Dolgolloy, Rontddn 

2*02 

08 

}| • 

Oirenoeator, Qwynfa ... 

2*30 

03 

^rtrn . 

Llandudno .. 

1*86 

60 

Here . 

Sosa, BIrohlea . 

1*80 

80 


Snowdon, -L, Llydaw 9 

16*02 



Church Btretton . 


82 

Any . 

Holyhead, Salt Island 

1*42 

64 

II f 

Shifnal, Hatton Qrango 


186 


Lligwy . 

1‘60 


Slaffs . 

MarketDrayt’niOld Sp, 

2*47 

02 

Tele of Maii~ 



Won. 

Orabersley, Holt Look 

1*84 

68 

■ 

Douglas, Boi-o’ Oom. ... 

2*00 

87 

War . 

AJeeator, Ragley Hall, . 

r74 

73 

Onemsen 



11 t 

Binninghro, Edgbaaton 

211 

91 


St,PotorP’t.Qrango Rd 

1'87 

93 
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Oo. 


Station 


iriff , 

Kirk 

I» 

])umj 

li.Qxb 

tidk 

l‘eeh 

Jicrio 

KImI 

Midi 

han 

Atjr 

lUiif 

liulo 
} » 

Av{} 


Kinr . 
Perth . 


Anifus. 


Ab&r 


Mm'ay 

I* • 

Nairn. 
/jib’s . 


RAO 


SlUh 

ji 


Pt. Wllllnin, Moorolth 
New Luco Sohool. 

Dairy, Olondjirrooli ,.. 

Oowpimini, Slilol. 

D inn files,Orloh toll, ll.I 

Eekdaloimilr Obs-.. 

Bi'AUxIiolin. 

Etti’lok MaiiRO. 

West Linton. 

Mnrohinoiit Hoiun;. 

North Uorwiok lies.... 
ISdiiibiirgh, lloy» Obs. 

AHobtyfttidlo . 

Kilniarnook, Kay Pk. 
Olrvaii, Piiiiiioro.,.. 

Glnsgow, (Jiieon’H Pk. 

Grnonook, Prospoet II 
Uotbosay, ArdoiicnUg. 
Dougailo Ijodgo... 

Ardgour ITouso ... 

Glon Etlvo. 

Oban . 

Poltallooh . 

Inveraray Oastlo 
lalay, EallalniH ... 

Mull, llviiinoro. 

Tlroo . 

Loob Lovell Slulcio. 

Loob Dim .. 

Dnliinliiddor, Htrmivar 
Oriolf, Htnitlioarii llyd. 
Blair Cnstlo Oui-cleh.s... 
Kottlns floliool ,. 
Poai’sIg Hoiiho. 


llrnoniiir. Hank. 

Loglo Golds tone Soli. 
Aliordoon, King’s Co 

Eyvle Oasllo. 

Goiiloii Oastlo. 

G mil towii'On-Spoy.. 

Noirn . 

Hon Aider Ixidgo.. 


Iiooii Quoioli, Isiaii. 
Glenquolcli. 


Skye, Dun vegan. 
Harm, Skallary . 
Alness, Anlross Gnatlo 

Ullapool. 

AolinaBliellaoh , 

Stornoway . 

Lairg .. 

Tongno .. 


In. 

P*r- 

'tnl. 

of 

Av* 

Go. 

Station 

P 

In. * 
A 

Bgiwi 


^Hth , 

Molvlob . 

4‘3011 

8’12 

El 

n ’ 

Loob More, Aohfarv... 

mi 


160 

7fw7/i . 

Wiok . 

2'21 

7-17 

187 

Ork . 

Doarnoss. 

l’2fi 

3’37 

m 

ahet . 

Lorwiok . 

mi 

0‘8r. 

107 

Uork . 

OaUoragb Iloctory. 

4‘12 

3*66 

118 

I t ' 

Diinninnway Hcetorv , 

3’84 


SHi 

M ' 

Gork, University Coll. 

njjj 

•I'lSi 



Halliimcuira . 

Bill 

3-86 

ml 

Kerry. 

YalontlaOlisy. 

3-94 1 

‘2’17 

E 


Goarahaiuoou . 

6’401 

4 78 

160 

f} ' 

Klllamoy Aayhnn. 




>, 

Dairynano Abbey . 

4-171 

■1'06 


JPal . 

Waterford, Gortnioro... 

2-18 

4-44 

122 

TV;) . 

Nonngh, das. fjougli 

2-02 

3’06 

136 

1 » 

Roaorea, Tinionoy Pmk 

2-46 

377 

06 

») • 

Unaliol, llalliiiainona... 

2’60 

4-OS 


Lim , 

EoynoB, Goolnaiies. 

2’80 

S’Ol 


11 » 

Oaatlooonnol Roe, 

2‘07 

I3BM 


Glare , 

Inagb, Mount Callan... 

678 

... 


1 1 • 

llrondford, Hnrdlost’n. 

3-37 

Knrn 

168 

ira-r. 

Goroy, Oourtown Ho... 

2‘30 

0’83 

M2 

Kilk . 

Kilkenny Gnatlo. 

1-88 

6 '96 

110 

JFiek . 

Rathnow, Glonniniinun 

2-28 

3‘31 

08 

(furl . 

Haokotatowii Rootory.. 

2’97 

13-60 


Tjcix . 

Hlandafort House 

2*64 

4'46 

128 


Moiintmolllok. 

2’01 



Ofl'aly. 

Hlrr Onstlo .. 

3-12] 



KihVr. 

Monnstorovln.. 


3-Id 


Dublin 

Dublin, l'’itz\Vin. Sq.... 

1’67 

3-28 

lio 

l‘ * 

Halbrlggiiii, Ardgillan. 

179 

2‘70 

£2 

Mciitk. 

Hoaiipnre, St, Gloiid ... 

2‘63 

you 



Kells, II cad fort. 

2’26 

3-13 


W.M 

Monte, Ooolatore. 

2’71 

3’16 

I'io 


Mullingar, llolvcdora... 

278 

yo9 


Lonq 

Gnatlo Korbos Odna.... 

8’90 

2-66 

00 

Gal 

Hallynablnoh Gnstle... 

6’84 

KM 

110 

1 

Mayo 

Galway, GroniniBr Sob, 


8'44 

100 

Mnlliirainiy. 


3‘11 

07 

Westport House. 

3*14 



" 

Delphi Ijodgo. 

7’77 

2’02 

70 

Nlino 

Markreo Olwy.■. 

2’97 

2-37 



Bolturbot, OlovLTbill... 

2-12 

2 AC 

. ^ 


Knniskillon, Portoia... 


6*76 


iifiMnW 

Amingb Olisy. 

270 

2'14 

m 


Fofanny Rcfforvoir. 

4’13 

8’2{1 

.. 


Sonfordo .. 

8’86 

4'8f 



Dmiaglindoo, 0. Stn... 

2’16 

1 ... 



Haiibridgc, Mill town.. 

2’44 

2'1( 

.. 

Anlr 

Relfnat, Oovohlll Rt].,. 

8’38 

. 3’8f 

.. 


Aldorgrovo Aoitidroinf 

2’54 

271 

n 1 

„ 

Ballyniojia, Hanyvilb 

2‘68 

. 2‘6{ 

IK 

inn 

Loiidondorry, Omggai 

8’70 

6'21 

1 

Titr 



2'41 

1K 



H ;? 

. lAl 


1. 

Milford, The Mans© .. 

K Vi 


IK 

.. 

Klllybega, Eookmount 

1 4‘92 


tifi 

84 

49 

87 

0S 

74 

82 


106 


06 

66 


71 


87 


86 

68 

015 

106 

77 

76 

91 

74 

101 

77 

88 

112 
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Climatological Table for the British Empire^ February^ 1933 



* ForlodbmetitiQoi iii^djtytFAdAjm^rl^ch 0*1 io.^r inonnhhntiHen. 
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LONDON: PUJJLI8HED BY HIS ItAJDSTY'S 3TATIONHEY OFJflOE 

To iM purohaaed dirootly from H.M. STATIONERY OFFIOB at tlio foUowlnc addreaac*: 
ADABTRAL HOOBB. KIN09WAT, LOHDOK, ^Y.0.2; 120, GHORaa STIIHUT, EDIHIIDKQII2 ; 
York Stbbbt, ftlAUonEOTHRl; 1, St. Andrhw’b Orhbchht, Oardibv; 16, Doheoam. 
SquARH Wbbt, BBLKAST ; or throuali any Bookiallor. 


Temperature Readings on London Roofs 

During the roconfc apolls of liot "wefithor moat of tho London 
nowapapoi‘8 pu'bliahod hourly rofidinga of tomporatu-ro taken on 
the roof of tlio Air Ministry, Adaatral Houao. The inatrument 
in uao ia a inorouTy-in-stcol tliormograph, the bulb of whicfli is 
iiistallocl in a Stovonaou acroon on tho roof, while fciie rocordor ia 
in n room on tho fifth floor. The same aereen containa ordinary 
maximum and minimuTn thermometer a road daily at l)h. It was 
found at the end of July that tho thermograph waa reading about 
a degree higher than tho tliermomotora in tho acrcon, and tho 
nocosaary adjuatmonta to tho thermograph wore aubsoquontly 
made. Tho roadinga quoted in this article are thoae from tho 
maximum thermometer, not tho thermograph, 

Tho roadinga at tho Air Miniatiy are taken mainly for fllio 
purpose of anaAVoring tho numerous inquirioa which are alwaya 
received during exceptional weather oonditions. They ai’o not 
regarded as being comparable with roadinga taken under the 
standard conditiona aot out in the “ Observer's ITnndbook " and 
are not inoludod in any Meteorological Offleo publications. It 
is, however, a matter or some interest to ascertain how tlio roof 
■roadinga Ciomparo with those taken at nearby stations on tho 
ground. In Jjondon thoro aro now four stations at which tlier- 
momoter roadinga aro regularly taken in Stovonaon acreons on 

(2973) 32/01 1,000 9/83 M. & S, Gp.303 
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loofs Paitioiilars of these aie as follows — 

Adaitral UoMst Ktngtway Asphalt roof about 90 feet 
above street level 

iiouih Ken^ngton {Meteoiologioal Asphalt roof 

about 60 feet aj^ve street level 
Omford Street {^elfridge <k Go Lid) Soieen on grass m 
loof garden about 90 foot above street level 
38 Bolhom Vxaduei E G 1 (Messrs Negretti and Zambral) 
Lend covered roof about 80 feet above street level 
For comparison puiposes we have four meteorologioal stations 
in whioh the soieens are exposed on grass in the standard 
nranner These are St James Park Kensington Palace 
Camden Squaie and Regent s Paik Further afield there are 
aitoh stations ns Hampstead lottenham and Kew Observatory ii\ 
the suburbs but we are conceined m this inquiry with oondi 
tiona in Inner London The maximum temperature leoorded on 
each day of July at all the eight stations is given in the attaohed 
table 

Looking first at the mean values for tire month we see that 
there is surprisingly little difference between the roof stations 
as a whole and the ground stations as a whole The mean for 
the four roof stations (76 1 ) is 0 3 F Iowa than the mean for 
the four ground stations (76 i^F ) When this ipvestigation 
was stalked It was thought that thA heated asphalt ^dof at 
House had th? affect of raising the readings theie obd'^e 
tbdv values q.ppjrhprlate to a normal exposune but the aotrral 
dafcii'i.Sho'w that this ih not the oasej the readings agreeing 'lyoU 
1 those ftt KiOnslngton Palato and Regent s Pnik The 
dow^inoah val^j(p that fpi Ndgretti and Zambra S rOot atatloh 
jtL^Olhpfcn And Ife Idwost thAt toi St, James PAik Tbh 
JVhpttcflh'’ sttiib|oitiA Uenadsfl. Square whqie the sulioundtiig 
horisos pf'AbABl|yiii?jitotfoie sexioiisly -vyith the flow of aii It ip 
of intojfeat to Add thajj atRicHimond (Kew ObaeivAtoiy) tile 
maTlmtiin, for the month was 76 9 P in the noith wall 8oj*4An 
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noimal ata-tion on the giound No doubt a veiy dlSeient lesuJt 
would be obtained if a Himilar compaiiaon weie made usir^ 
REATiNoa OF Mvximum Tumitsii vtufr in July 1088 
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a radiation-shiold that a good approximation to the air 
temperature can he obtained even on an asphalt roof in Ixot 
weather. 


Futlher Records from the northern Pennines 

The following abstract gives a fui'ther Biixomary of the records 
of temperatui'e obtained at Moor House, Upper Toosdalo, since 
lost September,■’t The mean difference of temperature between 
Moor Houee and Durham is very much what might bo expected 
,for the difference in height. Maxima for the period under 
review average 6'0°F. below those at Durham, minima 3'8°; 
but the departures from the Durham figurea vary considerably 
in different months. In January, a cloudy month on the moors, 
tho departures were and 2‘0° only. March ns a whole was 
clear and dry, with large lowland ranges of temperatiiro; the 
maxima at Moor House averaged 0‘2° and tho minima 2'4“ below 
those nt Durliam. It may be mentioned that the greatest daily 
rajigo occurred on tho 26th (59°-31°), and it will bo noted that 
^the Moor House minima in tliis month averaged only 0*7° below 
those of Appleby, wlliich lies about eight miles to tho south-west. 
The latter station is quite low down in tho Eden valley, whldli 
is well known locally for the greater severity of its spring night 
frosts compared with tho hillsides a mile or two distant. As a 
whole, therefore, comparisons are bettor made with oithor 
Durham or Newton Itigg, in assessing the differciu^s l)otwoou tho 
high moors and the lowlands. I have, however, added tho 
Appleby figures to those given for Dui'lham below, ns the station 
is the nearest to Moor House which provides records of 
toraperaturo. 

It is clear that in calm weather tho air temperature on the 
moorland closely approaches that of the lowlands; t,g.y August 
11th, 1932, 77° against 78° at Durham and Newton Itigg; and 
June 4th, 6tli, 7th of 1933 each gave 76° at Moor House 
against 79°, 78° and 78° at Duii’ham. Also a maximum of 
67° on March 12tli (Durham 67°) may bo cited. On tho otiior 
hand, given a more breezy type of weather the differences are 
groat; during the past very warm July tho mean maximum at 
Moor House was 62*8°, Durham 7l'3°; yet on the 4th, Moor 
House recorded its highest maximum so for (79°)—oquJal to that 
recorded in Durham on the same day; In this instance tlio 
Durham figure was kept down by the onset of a welcome after¬ 
noon soa-'breeze. On the previous day a westerly breeze gave 
76° at Moor House, but 86° In Diu’ham. It seems clear from this 
and other instances tliat the Crosafell plateau lies away from the 


♦ See Mdeorolo^fical MagcatiiiCy Vol. 67, 1932, p, 206, 
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immediate influence of the North Sea; this is, for example, 
suggested by the figures quoted below for May. 

Minimum temper at inres have not at any time this year fallen 
exceptionally low, and May gave a minimum temperature for 


Teiipbratureb 1932-3. 


Mam Mean Mean Extrennes 

Mean Mean MeanExlrc^nat 


Max, 

Min. 



Max, Min, 



Sopt. Moor HoiiBO 47'6 

63-0 

41-2 

72 

29 

Durham 63-0 

00-8 

46-7 

76 

80 





Appleby 62-0 

50-0 

44-1 

76 

28 

Got. Moor House 40*1 

44-8 

36-6 

64 

20 

Durluiin 46-7 

62-1 

30-3 

68 

80 





Applohy 44-7 

61-6 

87-8 

60 

26 

Nov. Moor House 80-8 

40-1 

83-0 

60 

20 

Durham 42-6 

47-2 

37-8 

58 

20 





Applohy 41-7 

40-7 

30-7 

60 

24 

Doo. Moor House 80-0 

30-0 

34-1 

48 

20 

Durham 41-6 

46-0 

87-7 

60 

28 





Appleby 41-1 

46-8 

36-3 

64 

26 

Jftu, Moor House 81-4 

34-0 

27-9 

47 

10 

Durham 36-1 

40-2 

20-9 

64 

16 





Applohy 84-7 

40-1 

20-2 

68 

18 

Feb. Moor House 32’0 

86-3 

28-7 

46 

19 

Durham 88-0 

42-0 

33-1 

66 

26 






Applohy 86-0 

42-3 

81-0 

62 

10- 

Mftr. Moor House 30-2 

46-6 

32-8 

69 

20 

Durliaui 48-6 

61-8 

36-2 

06 

28 






Applohy 48-0 

62-6 

88-6 

04 

20 

Apr. Moor House 4O<0 

48-2 

36-0 

67 

28 

Durham 40-9 

63-0 

80-8 

00 

28 





Applohy 40-6 

68-0 

80-2 

03 

20 

May Moor House 46*1 

62-6 

30-7 

00 

33 

Durham 60-2 

60-3 

48-0 

09 

84 





Appleby 62-2 

00-2 

44-2 

73 

86 

Juno Moor House 62'6 

01-1 

43-9 

76 

82 

Durham 67-1 

66-8 

48-0 

79 

40 






Appleby 67-7 

08-0 

47-4 

82 

30 

July Moor House 60-2 

02-8 

49-0 

79 

42 

Durham 02-2 

71-3 

68-2 

86 

47 





Appleby 01-2 

70-4 

62-0 

88 

43 


Height of Mcfor Hoiiso 1,840 ft., of Durhftin 330 ft. mid of Applohy 440 ft. 


the month of 33°. There was practically no snow after tilie 
beginning of March; and the big fall at the end of February 
was not regarded as exceptional at Moor House, although there 
wore very largo drifts. The quantity of snow seems to have 
been heavier further east. It appears that exceptionally low 
temiwraturos on the plateau demand a rather rare combination 
of circumstances; it remains to bo seen what the coming winter 
will bring before coming to conclusions regarding this and 
many other points. 

Gordon Manlhy. 


OFFICUL NOTICE 


Discussions at the Meteorological Office 

The series of meetings for the diaoussion of recent contributions, 
to meteorological literature, especially in foreign and colonial 
journals, will be resumed at the Meteorological, Office, South- 
Kensington, during the session 1933-4. The meetings will be¬ 
held on alternate Mondays at 6 p.m., beginning on Monday, 
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October 1 Gth, 1933, when Lt. -Col. 1*j . OtoI cl, D, b.^0., F ■ R. S., 
will open the disciwaion of a paper by S. K. Baiierji and H. M. 
Wudia, entitled Evaporation and its inoosurement (1st paper). 
(Calcutta, India Afoteor. Memcira 25, Vt. 9, 1932, pp. 291-32i).) 
'J'he dates for sub.seqnent meetings are as follows :— 

October 30tli, i^ovember 13tU and 27th, Doeombor 11th, 
1933; .lanuary loth and 29th, February 12tih and 26th, 
and March 12th, 1934. 

The Director of the Meteorological OlVice wishes it to be known 
that visitors are welcomed at tlicse ineetings. 


Corieeponbciice 

To llm Editor, The Meicoroloyical Mayazinc. 


Rain near Centre of Anticyclone 

A curious example of rain near the centre of an auti(;yclone 
occurred here yesterday, August 4th, .between S p.m. and 9.30 
p.m. B.S.T. 

Large drops of rain fell at intervals, amoiniting on two occa¬ 
sions to a smart sliowor, the total fall hoing 1’8 mm. The cor¬ 
rected barometer reading was 30-34 in., and Buxton was near 
the centre of a large bigli-pressuro system which ut tlio time was 
moving slowly north-Qnat. The day had been opprc.ssivoly close 
and humid (max, temp, 7G°F.), and oven at thi.4 altitude (1,000 
feet) the air Avas stagnant, there being no ai»preeinhlo wind from 
any point. Tliero was much iinze and some ciimu'his clouds of 
no great size or height. About 8 p.m, the sky bccamo overca.st, 
but it Avas so misty that the character of the (loud could not Ixi 
determined. It should bo emphasised that tho rain was definitely 
of tho largo drop, thundtSry typo, but no thunder or lightning 
ocourrod. The rain was definitely not of the “slight ruin or 
drizzle typo occasion ally experienced in anticyclones. 

I am unable to account for: this fall, linving regard to its 
position in the anticyclone, and the apparent almost complete 
alwonco of air movement. 

E. G, RuTHBUPUim. 

"iO, Orosvcmr Alansiom, Bttrclon. A«//!«/6tA, 1038. 


Heavy Rain at Mangatuna> N.Z. 

Perhaps the folloAving may bo of interest, It is from my son, 
H, E. Cave, from Mangatuna, about seven miles from Gisborn, 
on the oast coast of the North Island, Noav Zealand, “ It had 
been raining quietly and steadily for about 24 hours, and at 
9 a.m. on tho 20th May we had 2'Gl in, for the two previous 
days. At 6.45 that evening I found ... the rain-gauge 
overflowing, holding 4'OB in, An hour and a-half later I went 
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’OU't aguiu and measured 2*45 in. At i) a.m. the next niorning 
tiie rain-ga;igo was again oversowing with another 4‘05 in., 
making 10'5D in. for tho 24 hour.s, but of course there was 
actually more, though I have no idea liow much. During tho 
next 24 hoiirs we got a further 5T)7 in." 

There was tluis 16‘il2 in. for two days, and 18'83 in. for tho 
four days. Tho very heavy rain was rather local, ns Gisborno 
had only about 7h indlios for the two days. 

C. J. P. Cave. 

AYajicr ITill, Pelcrsjield, Auijnsi 23jvi, 1033, 


Cloud 

It would be interesting to know the month and your when least 
clo\id liaa been recorded, on tho scale 0-10, at any station in tho 
British Isles. My own observations diiring 22 years (except for 
a imriod during the War) give a minimum of 2*9 at Colchester 
in July, 1911. Other mojiths Avith small amomita of cloud in 
.Houtli-east England are April, 1914 (3'7), and Septoml>or, 1914, 

< 3 ' 6 )- 

Since 1919, in the Midlands, I linvo noA'er noted less than 4, 
and this only in spring or autumn mojiths, .August, 1933, 
Avith 4'8, is unusual. 

G, C. WooLimiDon. 

Mo.rhct Jfarhowiigh. t^'eptemher 2h(Z, 1033. 

[The “ Hudcliffe Oliservations’’ for 1920-30 contain, in tho 
Ap])ondi.'c, a table giving tho mean cloud percentage for each 
mouth from 1881 to il930. Tn tliis period of fiO years tho lowest 
entry is 35 per cent for September, 1928. Tlie percentage was 
39 in July, 1911, 38 in April, 1914, and 44 in Sei)tombor, 1914. 
It should l>e montinned that tho Oxford observations refer to 
tho mean of Oh., il2h. and 21h. Mr. Wooldridge does not say 
to what hour, or combination of hours, hi.s observations refer. 
.In the MontMy Weather Iteporiy Table IV, the data in regard 
to eloudiness are printed separately for each hour of observation, 
and the importance of specifying tho observing hours may be 
illustrated by the fact that for Ihe year 1932 the mean oloud 
amount at Kow Observatory Avas 7‘1 at 7h,, 7‘9 at 13h., 6*9 at 
18h,, and 6*1 at 23h. (on the scale 0-10). A complete reply to 
Mr. Wooldridge’s question Avoidd clearly involve a good deal of 
research.—El)., M,M, \ 


Unusual Cloud Formation Observed at Weston Zoyland Camp 

An unusual cloAid formation Avas oloserved at Weston Zoyland, 
Somei’Mt, on Thursday, July 27th;^ at about lOh. 40m. G.M.T. 
'The sky wn.s about 8/10 clouded Avith mainly alto-stratus and 
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ciri'o-ati’atuB, A patch of cloud (about 1/10) reecmbUng stratus, 
but ahoAving extraordinary conTolutiona -was noticed a little tO 
the south, of the zenith at about lOh. 40m, Further small 
detached cloudlets wore observed forming no.ar this cloud and 
resembled the column portion of a waterspout. The column 
Avna pointed at the loAver end and broadened towards the top 
where there was a small tuft of cloudy The loAver end of the 
coluitui appeared to be at about 2,000 ft., while the toj) of the 
cloud reached to 2,600-3,000 ft. Tlxe top of the column Avne 
carried along more quickly than tlio bottom, with the result 
that the column soon nsaximed a roughly horizontal position, 
though by then it was considerably distorted. Those merged 
into the cloud increasing the convolution effect ali’oady ol)sorved. 
The cloud was moving from south to north, and by about 
lOh. DOm. had passed beyond the zenith. To the north and in 
advance of the oonvoluted cloud, further “ waterspout ” cloud¬ 
lets were forming, while to the south of the zenith a patch of 
cloud (about 2/10) showing a mammato formation, had 
developed. The further cloud formation to the north soon died 
out and by llh^ Rm. the phenomenon was over and the clouds 
described had assumed a fracto-stratus formation against an 
alto-stratus background. 

During tho*early part of the morning (7h.-10h.) the Avoatlier 
was hot and oppressive Avith a light variable wind. The sky 
was nearly qloar at first but later olouded over with oirro-stratus 
and alto-stratus. The temperature roso to 78°F. then fell to 
76“F. by lllh, A shallow depression centred near the Sdilly 
Isles at 7h. was moving in a north-north-eaatorly direction. 

The peculiar cloud formation was presumably due to the 
infloAV of cooler air as the depression advanced, caxising violent 
oaconding currents of warm air which produced the clouds 
observed. Tlnfortunately, or perhaps fortunately, no aircraft 
Avero flying in the vicinity of the cloud so no reports of " bumpi¬ 
ness are available. 

D. Dbavak. 

TF'eston Zoyfand Camji, Soinerael, August 22«rf, 1088. 


The Colour of Moonlight 

With reference to Dr. Siinpaon's article in the current Mtteoro- 
logical Magazine, whioh I nra pleased to see, may I, on an 
incidental point he refei's to, point out that clouds and sky 
occasionally take on a violet lino at midday in midwinter, ns 
well ns toAvarde evening at other seasons. 

I have often observed this at midday in December, but never, 
I think, outside that month. 

L, C. W, Bonaoina. 

Parlwncyil Hill, liOndony Awgtutt. 22nd, IQ&i. 
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WhiHwind near Great Berkhampstead 

I am indebted to Mr. J. Hollin^orth, A.M.I.C.E., for the 
following details of a whirlwind which he observed on May 13tlh, 
1933, the day before a similar phenomenon was seen irt 
Eskdalemuir. 

At 5.30 p.m. B.S.T., his car was parked on Borkhampstoad 
Common, at a point alwnt 560 ft. above M.S.L., two miles dine 
north from Groat Borkhampstoad, Horta. The sky was fairly 
olear, apart from a few isolated oumiiJiform olonds, and the air 
was dead calm. Suddenly a great noise “ like the rush of 
escaping steam was heard in tlie adjacent trees of Aahridgo 
Park, and a well-doflnod whirhvind approached from the oast 
and circled, in a radi\i8 of 36 or 40 feet, aroxmd the car and 
jiassed away almost at the point from which it first appeared 
(see akotcli plaii). The whirl carried pieces of paper and other 


WmLWw0 
iO'dim. cA surf act. 



islii, 



small debris to a height of about 100 feet. Mr. Hollingworth 
states a paper bag drawn up rotated in oorlcaorew motion, 
and tho higher it rose the wider the turning circle appeared. 
Thus starting at, say, 10 feet in diameter, at a heignt of 60 
feet it might have lieen 40 or more feet across the turning circle; 
but tho pitch of the coi'ksorew motion was also varying, thus at 
the ground it was small, but higOier up greater. This would 
appear to conform with the law of a true vortex.” 

Tho rotation of the whirl, and also its motion about tho oar, 
was definitely cyclonic, and the time taken in its oiroviit round 
the car was about 10 or 12 seconds. After the whirlwind had 
passed away into Ashridge Park, the air again became dead 
calm, 

Donald L. Champion. 






180 


THE METEOHOLOC+TCAIi MACIAKINE. 


l'.)33 


Luminous Night Cloud 

During tho evening of July 24:th, 1933, un unusual cloud I'onnu-. 
Lion of L-iiruH was seen at. Weatolifi-on-Soii, ICsscx. At 2Hi. 2(}]u. 
G.M.T. 11 bolt of cirrus cloud was obaorved atrotcbiug aoroas tho 
vestorn sky at an elevation of 3IS°, from ]iorth to soiitli, forming 
a bow, and moving in an easterly directio]i. This was rapidly 
followed by a second belt, and between 21h. 20m. to 21h. 5()m. 

eight Ixilts of (il oil'd 
travelled aernas the 
sky rvoin dne west to 
east, the oighth belt 
disappearing at 
21 h. bOin. at an 
\ elevation of 10h°. 
-::v, \ None of the belts 
%'i apiioarod from the 
weab until at an 
elevation of 33^’, ])ro- 
bably because the western sky was too bright at tho time to allow 
of any contrast at lower olovations, nor were any visible aftor- 
roacliing tiho elevation at lOH®. At 21h. 30m, four Ijelts wore 
visible simu'ltanonusly at elevations of 35°, 55°, 70° and 105°' 
from west. All the holts wore aiiproximately 1}° in width, tho' 
width being even throughout their length. 

Tilio boltti of cloud wore whitish in appearance, the throe lower 
being very clear, whilst that which had passed overhead was 
considerably less clear. The brilliancy of the 'bolts was similar* 
to that of the Milky Way on a clear moonless night. As tho 
belts of cloud travelled across the sky they presented a striking 
ap]}earanco. As each attained tho 70° elevation and lioyond, 
stars in the path of travel were plainly seen through the cloud,, 
wliich clearly denotes that tho cloud liolts wore veiy tenuous. 

Tho sky during the time of observation was very translucent,, 
■no other clouds were visible; in fact, a perfect aummor night, 
and a calm. 



Weather conditions during tho preceding two or three days 
had been very fine. 


E. J. HonnBX. 


. 32, Ccylm Jload, IVcatcliff-on-Sca. Awjusl 22iirf, 0)33. 


NOTES AND QUERIES 


The Efltect of Warm Water on Soil Temperatyre 

Mr. (?. M, .Moyer has I'aised the question, if n plot of soil were 
trenlcd with warm water, to what extent would the soil tempera¬ 
ture ho raised and how long would tho effect bo noticeable. A 
theoretical -answer to this question presents didiculties, but 
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Mi‘. F. J, Scniao kindly miido tlio exporiinont ab Kow Obsorvu- 
tory, ■with tlie following result:— 

On July 20tli, nt Mli. G.M.T., k gonoroiis unioimt of water ut 
ft tomperutuve of 93l°F. wiia poured on ii plot of soil containing 
ft bulb of tlie au'tograpliio rocordov ut a depth of 4 inches.. Just 
previous to adding the water tho temperature at 4 inches was 
74‘0°F. The applicatio]\ of tlie water caused a rise in tempera¬ 
ture on the record of 4'0°F. The warm water was applied at 
14h. G.M.T., and by 20h. G.M.T. the ofioct had disappeared. 
There was practically continuous sunshiuo from llli. G.M.T., 
until sunset. 


Campbell-Stokes Sunshine Recorder, “Universal” Pattern 

Jn the “ tropical ” pattern of Camphell-Stokos sunshine 
recorder, the splioro is rigidly hold in place by moans of screws 
at tlie two opposed points on the polar axivS. By making pro¬ 
vision for adjusting the position of the axis and howl to suit 
tlio latitudo the sumo typo of support can Iw used in temperate 
latitudes. Ileoordor.s designed in this way are catalogued hy 
several firms under the description ” universal pattern." 

It has recently come to the notice of the Meteorological Office 
that sunshine recorders of this pattern, but fitted with the 
trojiical typo of bowl, are aomotimea used in this country, and 
it seems desirable to utter a warning as to the unsuitability of 
.sucli howls for use outside the tropica. In temporato latitudes 
during the summer months the sim will lie above the horizon for 
much more than 12 hour.s; a duration of burn of 15 hours is 
not uncommon in the British Isles, In the tropical pattern of 
howl the card is only supported for a length cori'csponding with 
12 luHirs of time, and in conscquonco tlio ends of the British 
summer cards aro unsupported for a conaiderablo length if used 
in this howl.. The.so unsupported portions of the card will not 
lie at tiho. correct distance from the centre of the sphere, so that 
the sun's rays will not Ido foouesed upon thorn and a good deal 
of early morning and late evening sunshine ivill .be lost from 
the record. The standard bowl for temporato latibu'des is so 
cut that support is given to the summer card almost to the 
extreme end, and it is essential to use this typo of bowl in the 
British Isles if accurate records aro to bo obtained. 


Hurricane of June 27th in Trinidad 

As mentioned in the 31cteu?'oloffic(il Magazine for July, p, 49, a 
.severe hurricano passed across the south of Trinidad on June 
27th. Local newspaper cuttings kindly lent by the 'VY^eat India 
Committee contain a good description of the changes of wind 
direction experienced by Mr, H; Fahey at a well-exposed point 
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near Siparia, close to the south const, which adds considerably 
to our knowledge of this unusual storm. Tl\o hurrionne winds 
began from north about 7 p.m. and maintained tliis direction 
until 8480 , gradually increasing in force. Most of the derricks 
were destroyed, the broken clocks registering about 8.10. From 
8.30 to 9.30 the wind veered from north to due east; high woods 
and some derricks that had survived the northerly gale fell 
towards west. After 9.30 the wind shifted from east to south¬ 
east by south, blowing from the latter direotion at 10,30 p.m. 
when the hurricane ended. The final stages wore accompanied 
by very heavy rain with a few violent gaists. 

These observations clearly show that the storm centre passed 
to the south of the observer travelling in a direction a little 
south of west. Observations at Cedros, near the soutli-wostern 
point of Trinidad, show that the centre also passed to the south 
of that village, where many buildings were demolished including 
the school. Actually the centre is said to have passed over a 
tauker at the mouth of the San Juan river, on the coost of 
Venezuela to the west-soutli-west of Cedros. Thus it must have 
been very near the south coast of Trinidad. On the opposite 
const of Venezuela the mangroves were damaged for only a few 
miles inland, and Mr, Fahey estimates the diameter of the storm 
as only 36 miles. 

The storm travelled westward for about ilOO miles, and then 
turned towards the north-west. On the morning of Juno 29th, 
the centre was about lat, 13°N., long. 70°W., and on the 30th it 
passed south of Jamaica. Its furtlier course was described in 
Meteorological Magazine for August, p, 173, 

.Mthougli this occiirronco reminds us that the zone of West 
Indian hivrricanes includes Trinidad, they are very rare so far 
south, and the only previous records of severe visitations in the 
island refer to 188i and 1810, That of February 23rd, 1884, 
blew down a number of large trees near Port of Spain in the 
north of Trinidad, but does not seem to have been severe. The 
hurricane of May 12th, 1810, was more serious; houses were 
hloAVn down and shipping destroyed, but as in 1884 the damage 
Avns confined to tlie northern part of the island. The hurricane 
<)f Juno 27th, '1933, is thus outstanding for the extreme southerly 
jiosition of its track as well as for the violence and long life of 
so small a centre. 


Hurricane in the eastern U.S.A. 

A hurricane of tropical origin traversed the Atlantic coast of the 
United States on August 23rd and 24th. It was first recorded 
on August 17th as a disturbance of considerable intensity centred 
in about lat. 18'°N., long, 60°W., to the eastward of tlie Lesser 
Antilles, moving westward, By the morning of August Il 8 th, 
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it had advanced to 64°W. and was accompanied by gales. Its 
track had already begun to curve towards the west-north-west, 
and on the 19th it was centred about 22°N,, Ol'^W, On the 
20til it lay about 200 miles south-south-oaBt of Bermuda, and 
the following day it travelled north-wustward passing 150 miles 
west of Bermuda and began to affect the weather on the coast of 
the United States, On the 22nd it lay about midway between 
Bermuda and Cape Hatter as, but its movement had become slow 
and irregular and thei'e was a chance that it would dissipate 
without doing serious damage. This hope was not fulfilled, foi 
next day the north-westward advance was resumed and the 
centi'e crossed the coast at Cape Hatteras. A violent gale with 
wind velocities of 60 to 80 miles per hour swept the seaboaid 
from Norfolk, Virginia, to New York^ several vessels wore driven 
ashore, and high waves destroyed houeos, piers and pavilions in 
the coastal resorts. The winds caused unusually high tides, and 
several towns, including a largo part of Philadelphia, wore 
flooded. 

The storm centre passed over Washington on the evening of 
the 23rd. It was decreasing in intensity, but was still very 
severe, and according to reports in the Press the barometer fell 
to 980 mb. j telephone and telegraph wires were broken and many 
trees uprooted. During the day nearly 7 inches of rain fell in 
the city, wlliich was extensively flooded, the main elcctrio power 
station being put out of action. Large areas wore flooded in 
Maryland, Virginia and Pennsylvania, and thousands of people 
were made homeless. During the passage of the storm along 
the coast 47 lives were lost and the material damage wos esti¬ 
mated at ten million dollars. On the 24th it continued its path 
northwards towards Canada, but by the 2r)tlh its intensity was so 
greatly diminished that no serious damage was done north of 
New York. 


Duststorm at South Farnborough 

During dry spells and with a fresh southerly or northerly wind 
small duststorins have been frequently observed in the Long 
Valley, Aldershot. A similar ocourronce during the passage of 
a front on the afternoon of July 27411, 1933, was, however, on 
a mudi greater scale than any hitherto noticed. 

The dust was first observed at 14h. 35m. G.M.T. being carried 
along by a SSW. wind. By 14h. 43m. the wind had increased 
dm’ing the passage of the front to a mean speed of 35 m.p.h, 
with a maximum gust of 44 m.p.h. The dust had now encroached 
on to the western side of the aerodrome, obaoui’ing Pyestock 
woods and reducing visibility to about 800 yards in this direo- 
tion, and probably to a much loss amount in the track of the 
dust. It appeared to present a solid wall about 100-200 feet 
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higli. Tlitii'o Avas no gonoral movenioiib of the dnat front oiiat- 
wards aaro.ss tlie aerodrome, and as the Avind decreased to 
m.p.Ii, at I'th. 'J:8m. so the duststorm «nl>aidod. A consider¬ 
able diliusion of dnat must liavo occurred as all objects u]id 
papers in the main building of the Iloyiil Aircraft E.stablishment 
liccamo covered Avith a line layer. A ])ilob Hying at the tiuio 
reports that tho du.st extended to a height of 1,000 to l,y00 
feet, and conditions Avuro very bumpy up to 3,000 feet. Heavy 
ruin AAOis experienced at 5,000 feet, 'but littlo of this fouud its 
way doAvn to the snrface. Most of what Avas recorded occurrod 
after the passage of tho squall. 

Tho front appears to have moved quickly eastwards in the 
strong Avind pre\oiiling above 1,000 feet. It passed Worthy 
Down at about Hlh. irnn., Avhero a gnat of 38 lu.p.h. was 
recorded, and Avna observed at Huildford a fow minutes after 
passing Earnlmrough. Ho change occun-od in tho Avind direc¬ 
tion at the surface, which remained SSW. The barograph, 
hoAvoA'cr, rose about 2 mb. from 14h. 30m. to I'lli. 45111 ., 
romainod steady for about half-an-hour, and then fell abonit 
3 mb. (luring the ensuing hour. Temptiraturo fell gradually 
from arv. at 14h. 30m. to 73°F. at Ihlli. 15m. G.M.T., at 
which time tho sky, which had been covered Avith nimbo-stratua 
and alto-stratus above 5,000 feet, had begun to clear in the 
west. No tlmndor was reported in this locality although it had 
been expected. 


W. n. Bioa. 


(jYo^e o?i f/io (ihovc) 

The cold front moved rapidly across aouthern England accom¬ 
panied by Avidosproad slight showers and a littlo local thunder. 
The absence of any general or severe outbreak of thunderstorms 
may he attributed to the Ioav humidity and tho corrospoudingly 
high level of tho clouds. The lup.so rate of temjiorature at Duk- 
ford was idmormally high, tiie mean lapse rate up to 0,700 feet at 
12h. 30in, G.M.T. lioing equal to tho dry adiabatic rate. The 
figures Avero 93°F. at the ground (100 foot above M.S.li.), 57°F. 
at (i,700 feet and 42°F, at 10,300 feet. Tho horizontal tempera¬ 
ture gradient Avas akso largo, the maximum temperature on 
July 27lh being 90°F. ut Paris and 04°F, at Margate, hut only 
03°F. at RonfrcAv and 60°F. at three stations in northern 
Ireland. 


, At London (Kingsway) tho squall arrived at 15h. 5m. G.il.T. 
and tho maximum gust was 35 ni.p.h,. Temperature on tlio roof 
fell from 90°F. to 78°'F, in under two hours, but aftovAvards 
rocoA'ored to 80°F, Tlie barograph Iwhgved almost exactly ns 
at Farnliorouigh, and this suggests that most of tho fall of tem- 
pGi'aturo was due to the evaporation of the rain and tho cessation 
of siinshino.' A second cold front passed during the night, the 
Aviud fit Kingsway veering from SW.. to NW. at about midnight. 
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Thia ^Ylla really the main cold front, and the fall of toiuporaturo 
was probably largo at 1,000 foot, though small at the ground 
owing to the. time being midnight. This front caused 
at any ropoi'ting .station in tho south-ouKt. 'iho rainfall toi 
tlio t> I hour.H was trilling over nearly tlio Avhole of England and 
adiarent regions of tho Coutiuont. There was, however con- 
sidorahlo rain and in places also thunderstorms over a laigo 
area in Irohunl and Scotland, the rainfall mounting to 1 .50 in. 
at Eshdalemuir, 0 75 in. at Incldmith, and O'Tl in. at Aberdeen. 
This ruin area moved iiortli-eastAvards in tlio aamc direction as 
the associated dcpres.sioii, but considerably to tho left of tho path 
of tho centre, its .south-eastern houndary being at loast 120 miles 
from tiho centre. 

The do]H'c.saioii moved cjuickly north-eastward from the iiuy oi 
Biscay acro.ss Cornwall and tlio Midlands to the lluniboi, and 
thence to tlio Uulf of Bothnia. It deepened slightly during its 
passage across England, and move markedly afterwards. The 
pressure at the centre Avas about 1,011 mb. at 7h. on the 27th, 
1,008 mb. at 18h., 098 mb. at 7h. on tho 28th, and 985 mb. at 
7h. on tho 20tli. G. K, M. Douqlab. 


A new Meteorological Station in Massachueselta 

Wo learn from tho Bulletiu of tho American Meteorological 
Society, April, 1933, tlint a now meteorological station has been 
established on Mount Wacluisett (2,018 feet), Princeton, central 
Maasaohusetts, undor the auspices of Blue Hill Observatory of 
Harvard University, and in connexion with the ivork of the 
International Polar Year. There will ho no resident obaorvoi's. 
A inotcorograjih, designed and built by I'rof. E. P.^ FergiiBson 
to rim for two or three months ivithouit attention will keep the 
record of wind dirootion nnd velocity, ntmosjilioric prcssuio, 
temperature and humidity. 


Tho Degree of Accuracy in Estimating Tenths 

Tho sixth volume of tho Geophi/^iad Maf/aT^ 
dedicated to Professor T. Okada in coimnomoration of hia thirty 
years’ service in tlio Central Meteorological Observatory of Japan, 
and contains, in addition to a very line coloured photograph, 
an account of his work Avith a list of his publications and a 
valuable series of papers on geophysical subjects by his friends 
and pupils. One of those, by S, Ono,* presents some interesting 
.statistic.s on tlie aceuracy Avith whidh a scale division can lie 
mentally sub-dividod in estimating fractions, 

The data were obtained at an exhibition of precise instru- 

• On tho error of ohsorvntloii reading tho dnciniftl fmctlon of n iinlfoHU HUftle. 
&eoph. Tokyo, 0, 1032, pp. 387-91. 
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menta held in Tokyo. Spaces on twelve cards (reproaenting, for 
example, degree marks on a thermometer) had lines drawn m 
intermediate positions, and a prize was offered for correctly 
“ reading the cards to the nearest tenth of a division. Iho 
lines were actually drawn in the positions : 0-50, 0-24, 0-od, •! , 

0-38 0.72 0.06, 0.03, 0-40, 0-64, 0.20, 0.80; the correct answers 
being 0.5, 0-2, etc. There were 4,320 entries, of which 45 were 
correct and 418 had only one error, while 2,569 had move than 
half the answers correct. The most accurate estimates wore 
made by government ofliciala and students. It is curious that 
among the more accurate obaervors O'00 was a much gioatoi 

stumbling block than 0'24. • , ± ± 

A number of competitors attempted to give estimates to two 
places. These were rejected but have also been examined statis- 
ticolly. Certain tendencies were shown. Thus, many 
competitors appeared to est-imate the reading first as a 
fraction rather than directly in tenths. It was also found that 
values above 0'6 were over-oatimatod, while values below 0 0 
were under-esbimated. The investigation throws muoh light on 
the psychology of observing and is to bo carried furthoi. 


Reviews 

Nautuk-Meteorologhk Am'hog il932. The Danish Meteorological 
Institute, Copenhagen, 1933. , , , , 

The Danish Aloboorological Institute is to be congratulated on 
the promptitude with which this vaUrablo annual volume is issued 
In addition to observations of wind, temperature, salinity and 
ocean currents in Danish waters, it includes a great deal of 
valuable Information about the North Atlantic and Arctic wateis. 
The summaries of the state of ice in the Ai^tio are too well 
known to require description; the series of reports extends b*^°K 
to 1895 and is of very groat value in studying variations of the 
atmospheric circulation and their causes. This year, owing to 
the proKonco of several expeditions, tho^ record is unusual y 
complete. Anotiier regular aeries is continued in the monthly 
charts of sea surface tomperativro in the Nortli Atlantic north 
of 50° and in Davis Strait. All those observations from high 
latitudes and the corresponding ones for 1933, will bo essential 
when the results of tlio second International Polar Year come 
to be discussed. This volume conohulos with an index of the 
contents of the " Nautiottl-meteorological Yearbook ” since 1880, 
which brings out the groat services to oceanography rendered by 
the Daniali Meteorological Institute. 


if her Kliinatophynologie. By Prof. Dr. A. Loewy. Size 8^ x 
6 in., pp. 77,/itiwi. Leipzig, 1931. 

Tiio book is a summary of lectures delivered to modical ana 
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motcorologioal stiiidonts. It ia in two partaj the Arab pait deal¬ 
ing Avith climatophyaiology in general and the second with the 
physiological effects of special types of climate. 

In the general effect of cliinnto on the body the cooling poAver 
of the nil’ ia more important than the temperature. No formula 
for the cooling power is given. Tavo in-struraenta for mouaiu'ing 
it are discussed—the kata-thermoinetor and frigorimotor. /V 
AYuruiiig ia givou that the analogy between tliese instruments and 
the human body as subjects for the effect of climate should not 
ibo pudhed too far j they do, howovor, giA^o an approximation to 
the heat demand on the body in varying conditioua of climate. 
A table of cooling powers of six different stations shoAvs that 
Dha'os, Avith an annual mean temperature of only 2'0‘’C, has a 
mean cooling poAver of 0'57 millicai./cm.® seo., lowoi' than that 
of Knrlariiho (moan temperature 9‘7°C.), Schreiborhau- and 
Swinemllndo. 

In the second part the effects of the special types of olimate 
are dealt Avith rather fully. In the description of “sea 
climate it is pointed out that radiation is one of its important 
characteristics, and ton pages are devoted to recent researches 
on the effects of the rod and violet rays on the body. Under 
“tropical olimate “ the importance of acclimatisation is 
emphasised. 

As the lectures are intended for medical students as Avell as 
meteorologists, they contain a good deal of physiology and the 
bodily clinngos in different climates are dealt with in considerable 
detail. - 

Solar liadiaiioiv MaaattrRmonts at Poona in 1931. By S. S. 

Kohli, M.So. Calcutta, India Meteor. Dept. Memoirs, 

Vol. ixv, Part X, 1932. 

This paper forma a 'moful addition to the data of solar radia¬ 
tion in tropical latitudes. For nine montlis, February to June, 
1931, and October, 1931, to January, 1932, observations Avoro 
made regularly near noon on suffloiontly oloar days Avith an 
AngstrCm pyrheliometer at normal Incidence; during the mon¬ 
soon from July to September there Avaa too much oloird. Obser¬ 
vations AA^ere also taken throughout the day on suitable days. 
In addition to totol solar radiation, the amounts in the red.and 
infra-rod r^ione in which water vapour is offeotivo were also 
meaflurod. The results are discussed in detail, and the effect of 
the varying turbidity and humidity during the year are clearly 
brought out. The effect of the gradual rise of the layer of haze 
over Poona to the level of the instrument is shown by a kink in 
the diurnal cuiwe for November. 

TIao second part of the paper disouases the total energy received 
from sun and sky on a horizontal surface, measured by a 
Callendar Pyranomoter. These measurements are analysed and 
compared Avith the simshino records, and it is shoAvn that the 
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V .rllntion received during the monsoon is much greeter than tluU 
Jdculuted from the duTation oE sunshine by Angstrom s formula. 

The latitiuU shift nf the, storm trach w 

^hirtn L tltte.fl States, ‘ ' ' * ' • 

c T KuHmc- Wu^hington, D.C SmithH„niuu 

hiiienns Collcftion, Vol. 89, i- ft of 

Ono of tl\c covnllarics of Huntington s theory of tlic shift o 
climatic bolts was that tho storm tracks of tomimrate rogioiin 
must swing nortli and south in respouso to so ar 
that a similar effect ought to appoar during the ' 

S nSon was invcSl^tipated hy C. J. Kullmcr about 9^ 

! ul ..nsweiod with a alightly (Im.l.ttuI 

the data tor two more oyclea liuvo horome uvaihd.le, , 

hns renoated his inve.stigation, with more decisive results 1 

e:e,:a':.ea ot 2^ ot 

yer »«htraoted t™... the t.. 

Iho thr^ yea.. ‘‘X^th'r.'S '"“th:;' ..'eai: a„ot 

, o' ,hL i, a.^x^rof at,.'-.,™ in the north of the United 
States and a dcfioit tui'thev Bonth. Tlic .■osnlts are not qnilo 
?oi .hn the last eycio (max. l«27-!i, .nin. 1922-4) h,.v.ng been 
eHoecially anomalonB, hut all (..How the general pattern. 

Tlio pa|ier will repay detailed study. 

Books Received 

Ihiaht of haJid of clouds m India as dcicrvimcA from 

' hallLl asccuH. By the lute M. V. Narayanaii, B.A.. and 
M. P. ilanmi. India Meteor. Dept., Sci. Notes, Vol. in, 
No. 25. Calcutta, 1931. , n i „ 

Falmouth Ohservatonj. Mdcnvological NoUs and iahUs for the 
7 /car 1031, also additional meteorological tables of tempera- 
tn,-e, rahtiaU and snnshine, 1830-1931. lly W. T. Ilooper. 

nMlarTf):Ohm-vatom dc. Valance (Gironde) 2nd. Soi-.cb, 
Nos. 19-20; Tulonce, 1032; and 3rd bones, Nos. 1-4, 1JJ3. 

Obituary 

AYe regret to learn of the death on Alignst 24th, 1933, at tho 
iiivo of 82 veni-H, of Air. W. (4. James, wlio retired from the 
Mcteurologioal OllicG Staff on Decemlior 31st, 1911), after 50 years 
service in the Marino llivision. 

News in Brief ^ 

• The vihotogi’aph, accompanying the note on a tornado at Po^h»- 
war whirl, appeared, on p. 117 of the June .uimhor o( th.« 
magazine, was reproduced by the courtesy of Mr. n. Ploasants. 
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The Weather of August, 1933 

Preasuvo wus above normal over weaterii and ocntral Eiirope, 
(exeepl: for most of Seaiidinavia), over most of I he North Atlantic, 
also over south-woatorn and central Canada and Calilovnin; the 
great oat excesH was «J‘4 mb. at the So.illy Isles. Pressure Avas 
IkIow normal over oa.stern bhiropo, most of Scandinavia, Spits¬ 
bergen, Madeira and also oA'cr (troenland, Ii:oIand, iiorthorn 
and oasteim Canada and the TJnitod States, except the extreme 
Aveafc and tho Lake Itogion. Tho doilcionoy Avas greater than 
5 mb. over aoutb GroenlaiHl, Icolaml and Spitsborgen. Tem- 
poratiiro Avas above normal OA^or AA'estern and central Eiiroite and 
Spitsborgon, Avhilo rainfall avus gonorally dolieient oxce)>t at 
SpitHbeigeu, boing less than half the normal in southci-n and 
central Sweden. 

Angvist Avaa notable for tlio small rainfall and abniidancc of 
aiinshino Avith high tomperatirros oA-^er Uio greater part of tho 
Pritish Isles. At several stations in the south of ICngland it 
Avaa the drie.st and sunnic.st August on record. At the begin¬ 
ning of the inonlii an anticyctlono was spreading o\'or the Briti.sh 
Isles from tho Atlantic; Avoather Avas fine, sunny and Avarm 
generally for several days thougli there Avas a little rain in 
nortli-Avest ICngland and Ireland. Day tOmperaturo.H gradually 
iucroasod until the Gth Avhich avus t!io 'hottest day; on that day 
Avas reached at Cambridge and Margate, f)2°F, at Totten¬ 
ham and South Farnborough and flli'^F. at Greenwich.'^ The 
minimum of G7“F. at Kow on the night of tho ‘2nd-ibd and tho 
maxiiiuiin of at Aherdecn on the Ilrd were tho highest for tho 
first ton days of August at tliesu stations since 1871. On the Gth 
a shalloAv trough of h»w prossure lay oA'or Scotland and Ireland 
and thunderstm'ins occurred at a foAv stations in Bcotluml. It 
Avas cooler gonorally on the 7th thougli still Avarm. There was 
rain in Scotland and Ireland on tlio 7th and Sth and in 
England on the 11th, Avhon thunderstorins occurred in the 
south Avith the advance of a shalloAV depression from France. 
On tho loth Jersey recordeil IG'B hours of bright sunshine. 
There Avere local tliundorstorms on tho 13th ami lith particu¬ 
larly on the soiitli coast. From tho Hth.until the 23rd con¬ 
ditions Avero rather unsettled duo to the ]}aasago of depressions 
to tho north of the British Isles, and further tliundorstorms 
occurred on the 20th and 2lEt, Good sunshine records AA’ere 
obtained, hoAvever, during this period especially on the 13tli, 
10th and lOtli. Rainfall Avas slight and irreguilar, some fell on 
most days in Scotland, Ireland and Avestern England and on 
two or three days in the rest of England, From the 24th 
conditions Avere antioyclonic over a largo part of the country; 
in the south and east fine sunny Aveathev prevailed until the 
end of the month and high clay temperatures were again 
reached; on the 2Sth 88°F, avrs recorded at several stations, 
York recorded 8S)°F. and Hull flO^F, Greenwich recorded 
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on the 29tli and 30tb. Towards the end of the month, 
however Ireland and the north-west of England cnmo w^doi 
the influence of a den region on the North Atlantic and heavy 
Sn Wl oTtSe 27th 28thj 3-01 in. Ml at 
and 2'91 in. at Delphi Lodge in Co Mayo a 30 1 . 

atr. S“o:Me,‘;n'n^r.lTn.‘“:t S;vy\ Angieeoy » 
the 28th. The distrihution of bright Bun^hino for the month 
was as follows 

Dilf. fmoi 
noriiiftl 
(hrs.) 

+26 Liverpool 

+33 RoBa-on-wye 

+82 Falmouth 

+80 Gorleston 

+ 4 Kow 


Stornoway 
Aberdeen 
Dublin 
Birr Oastlo 
Yalentla 


Total 

(hra.) 

169 

188 

in 

181 

100 


Total 

(hra.) 

180 

2-M 

228 

241 

250 


Dill', from 
normal 
(hra.) 
+26 
+70 
+17 
+85 
+03 


The special message from Bcasil statea that min was soa™ in 

the north centre and south, the nTOvagea being 83 in., 1“ >“•. 

Ind 122 below normal respeetlvely. The passage o fo r 
anticyclones caused low temperatures. Frosta oooul led in 
south during the second decade and strong winds du g 
first decade^ The crops were generally in good condition but 
hi the centre and south they were atteotod by the Iroel, 

Ihe tobacco and eodeo Rio do Jnnelro 1^«7™, 

1'2 mb. above normal and tempernturo was 0 7 F. bolow noimal. 

Mitctllmeom votes on Mcal/ier abroad oulled from 
I^eat wave was experienced generally over soiithcin and 
central Europe during tiie flret part of the "011 h, 102 F. wM 
recorded at Perpignan on the 7tli and at Madiid on the 8th. 

Violent thunderstorms brought the prolonged boat wove to 

close in Austria. Hungary and Switserlnnd on tho }Mi, mid 
caused a temporary break In France on the 14th. Lightning 
and floods caused serious damage in Vienna and ^ 

hood, and in the Interlaken region, whore several budges woie 
carried awayj a number of deaths also occurred in Vienna. 
Forest fires, some caused by lightning, broke out in France on 
tho !l3th, 14t.h and I5th, but were for the most part soon midoi 
control, while a lhailstorm damaged tho crops 
district. A break in tho heat in northern Italy about the lOtli 
was accompanied by severe storms. Heavy rainfall caused the 
Kilchenstock to become menacing again. (T/ie T«nc«, Angus- 
2nd-25th; and British Daily Weather 

Severe monsoon weather caused floods iii many places early n 
tho month liotwoen Rangoon and Mandalay. Heavy rain con- 
timied to fall in western India during the first part of the 
month, and this was followed by serious floods; 16 in. ^ 
wore reported to have fallen in 18 hrs. at Baroda, but the 
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inundation was not so groat as in 11927; two people wore killed 
and about 4,000 rendered liomologa. The monsoon was weak 
outside nortli-oast India during tHio week ending the 16th, buit 
was active in north^oast India, north-west India and the central 
part of the country towards the end of the month. Flood wators 
from the Shyok Dam wore coming down the Indus on tho 28tlli, 
but they were siibsidiug on tho 29th, and it was thought that tho 
leak ill the S'hyok Dam had quioltly lillod again with ice. Serious 
Hoods occurred along the banks of tho Yellow River during tho 
later part of tho month; thousands of people wore drowned in 
western Shansi and over 300,000 people were rendered homoloss 
in Honan. By tho 23rd the floods in western Shantung wore 
aubsiding, the rains having ceased for some days. (The Timas, 
August 2ud-September 1st.) 

Owing to the drought the cofico crop in Kenya is expected to 
)j 0 of poor quality. Ooneral rains throughout tho Capo and 
parts of the Orange Free State about tho 27th broke one of the 
worst droughts experienced there. (y'/wiYimcs, August 23rd-29th.) 

Heavy general rains towards the end of tlio month broke tlie 
drought in South Australia and have been of much benefit to 
the agricultural and pastoral areas, though tho oonsequent floods 
did damage to property. Tivias, September lBt-2nd.) 

Dry, hot weather was experienced generally at first in Canada, 
followed by fairly general rains near tho middle of tho montHij 
but there was another period of dry, liot weather before tho 
generous rains at tho end of the month which benefited the late 
crops. A cloudburst occurred aoutli-east of Denver, Colorado, 
on the 2nd, followed by the bursting of Castlowood Dam, so that 
Cherry Crook flooded much of tho city and surrounding country. 
A (lurrioano swept along tho Atlantic coasts of tho United States 
on the 23rd and 24th.* Temperature in tho United States on 
tho whole was somewhat below normal at tho beginning of the 
month, but became above normal generally in the western dis- 
triots later, while the rainfall distribution was irregular. Heavy 
rain on tllie 15th in Jamaica culminated in a severe thunder¬ 
storm early in the morning of tlie 16th, when many parts of tho 
Island wore flooded; about 40 people were drowned and some 
10 bridges destroyed, A hurricane struck tho Balmmas on tho 
,31st doing considerable damage, and then moved Bouth-south- 
WGst tow'ards Cuba. {Tha Times, August 2nd-3l8t, and Washing¬ 
ton, D.G.,U .S, Dept, Agric. WeaJdy Weather and Crop Bulletin.) 


General Rainfall for August, 1933 


Knglaud tnd Wales 

■ 38 1 

Bootland. 

76 1 

Ireland . 

68 1 

British Isles . 

61 ‘ 


por oont, of tho avemgo 1881-1911). 


♦ See p, 188. 
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Rainfall t August, 1933 t England and Wales. 




Ofiiiuloii Btnuuo.. 

Toutordoii, AuIioikIoii ... 
Eolkoshvmo, Bom. San . 
flh, Potor'a, llildoiuliaiii 
Etloii'bdg., Falc.onliurat 
Hovoiionka, Spoldbiii'Ht 
Ooiunton.Omnpton ITfi. 

Patcmng farm. 

Eafltbonrno, Wil- Sq. 
Hoftthdold, Biirklyo ... 
Vonfciior, Roy. Nat. 11 OB. 
PordingbridgOjOaklndB 

Oviiigtoii Rectory. 

Hliorboriio St. John ... 
Wohvjm Garden City... 

Slough, Upton . 

IRAVyeombo, f laokwoll 
Oxford, Afng. Oolloge... 
Pifcsford, Sodgobrook... 

Oinullo. 

'Woburn, Omwloy Mill 
Oambridge. Hot. Gdiie. 
Cholnisford, County Lab 
Lo.xdoii Hill lIouBO ... 

Haughley Ilouao. 

Oamiwoa Aabo. 

Tjowofltoft Soo. Sohool 
Ihiiy Bt.Ed .WoBtloyll, 
'Wells, Ilolklmm HaU 

Devizes, Higholoi’O. 

Oalno, OftflUoway . 

Evorahot, Molbury Ho. 
Weymouth, Wosthani. 
Siiaftcabury, Abbey Ho. 
Plymouth, Tlio Hoo... 
Hoi lie, OlunxjbPk, Oott. 
Toignmoutb.Den Gdns. 

Cullompton. 

Sidmoutj), Sidmouut... 
llariiataplo, N. Dov.Atli 
Diirtni'r,Oi'nnmoro Pool 
Okoliamptoii, Uplauda 
Redruth, Trowirgio ... 
PouzAiioo, Morrab Gdu. 
S t. A\i«tol 1, Trovarn a.,. 

Ohowton Mondlp . 

Long Aahton. 

Street, MllUlold. 

lilookloy. 

Glmnoeator, (Iwyiifa ... 

Rasa, Uh’nlilen. 

Ohuroh Htrotton.. 

Shlfiial, Hatton lli’nngo 
MarkotDray t'li.Old Bp. 
Omberaloy, Holt Look 
AlooBtor, Ragley 
Blrminguin,l£dgbaaton 


N'oUti 
Derby 

6r.| „ 

'Iby'hes 

'lOlLftwcs 


32 „ . 

..AYwka. 



Thornton RcBorvoir ... 

Bel voir OiiHtlo. 

Ridlingtoii. 

Bowtoji, Slcirhook. 

Cranwcll Aorodromo... 
Skogiioaa, Marine Gdiia 

Iionth, Weatgato. 

Biigg, Wrawhy Ht. ... 
WorlcHop, liodHtMik ... 
Derby, L. M. &S. Uly. 
Buxton, Terr, S1<)1 )ch 
R unoorii, Weston Pt... 
Manohcster, Wlilt Pk. 
Btonylmiat Oollogo ... 
Southport, IToHkotli Pk 
Tjanonstov, Grog Ohay, 
Wath-upoii-Donnio ... 
Wako(lold,01aroiioe Pk. 

Oughtoinhaw Hall. 

Wothorby, Rlbaton II. 
Hull, PoarBon Park ... 
Holme-on-Spalding ... 
Woflt Wltton, Ivy Ho. 
folixkirk, Mt. Ht. John 
York, Museum Gdna. 
Pickering, Huiigato ... 

Scarborough . 

Middlashrovigh . 

Baldordalo, ll.ury lloo. 

Usliaw Oollogo . 

NowofiBtlo, 'Anvil Moor 
Bellingham, lllghgroon 
Lllburii 'I'owor Gdiis... 
Oarllslo, Hoaloliy IlaU 
Borrowdalo, Soath wnito 
BoiTowdalo, Moraine... 
KoBwiok, High Hill... 
Appleby, Castle Bank 
Aborgavoniiy, Ijaroh... 
Yataiyfora, Worn Ho, 
Oaitliflj Ely P. Htm ... 
Tinliorbort, Tynywouii 
Oavjnai'thcn Eriary ... 
Haverfovdwoat, Sohool 

Aboryatwyth. 

BlrinW.'VV, Ty i-niy nydd 

Lake Vymivy. 

Soalaiul Aerodromo .,. 
Dolgolloy, Boiitddu ... 

Llandudno.. 

Snowdon, L. Idydaw 0 
Holyhoatl, Salt Jelaiid 


46 
2’a7l ... 
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Rainfall i August, 1933; Scotland and Ireland. 
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LONDON: PUDLISHDD BY HIS IIAJBSTY’S 8TATIONDBY OFMOD 

To Lo puichDiad dJreotly from H.M. STATlONflEY OPFIOH at tUo lolIowlQll addroancB) 
ADAfiTlUL UOUSB, EJHQBWXT, LONUOlf, W.O.B{ 120, Qeobqh Sthuut, ISOiNUORan 2; 
York Stehht, Marojihbtbe l; l, 8 t. Akdrhw’s OaESOBicr, Oardifp ; 16, Dorbqali. 
Squash west, Dbrkast ; or through any Bookullcr. 


The Memorable Summer of 1933 

Tlio suinnior of 10J^3 pvovidotl uinisually frequonb poriodfl of 
fiiiG, warm wouthoi', among' tho most notable lioing Juno lat 
to 8tli, July Ifit bo 7lli, and 18th to 27bh, and Auguab llsb to 
8 th and 2Gth to 30th. Early in Juno couditiona in tho onatorn 
diatriota of I'jiigland wore governed l)y a, eontinontul nntioyoloiio 
which, by tho dtli, Inul oxtojulcd its iidluenoo over tho Avholo 
country. Tho fair spells in July and August Avoro duo to tho 
j.tasaago oasUvai’d (u* nurtlnoastward of niilioyclonoH siituatod 
initially off (nir isoutluAvost coasts. Tlio aystoin -winch Iwaa 
centred ovor nortiiern Ireland on July -Ith is worthy of mention 
since tho reading at Mnlin Hoad at Ih, (1037'9 mb.) liaa not 
lioen equalled in tlio aunimor in the British lalos sine© July 11th, 
1911. It is fiignificnnt that all tho cases of highest tomperatnro 
(90*^ F. or ubovo) in tho midland and eastorn diatriota of 
iingland occurred 'when tho anticyclone had moved to eonti’al 
Europe or the soutliorn Baltic. On the record hot day of 
August 9th, 1911, the 8yno])tic ohurt also .showa an anticyolono 
centred over tho southorn Baltic. Monthly mean iiresfiuro Avas 
AveirixiloAv the normal in Juno, 1933, but alxiAm normal in July 
and August except in the north of Scfitland. 

In Scotland, July Avna the AVJivmost month of that name for 
over thirty years, August the Avarmest since 1911, while the 
exceptional warmtli of June may bo illustrated by the ffict that 

(3197) 82/01 1,000 10/33 M. & S. Gp.303 
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the mean monthly tempernture (0-24hr,) at Alierdeeh \vn» tho 
liighosfc for June einco observationa wore begun in the north 
wall aoreen in 1809. At Eekdalemuir Obaervatory (Dumfriesaliiro) 
there were eight days during the three mouths with a maximum 
temperature above 77° F., the previous largest number in any 
year back to 1911 being throe in 1921 and 1925, • In England 
the remarkable warmth may bo illustrated from the London 
observations. At Greenwich the mean temporaturo for the three 
months June to August, 04'0° F., has only throe times lieon 
aliglitly exceeded since 11841, viz. G5‘0° F, in 1859, 65'1° F. in 
1808 and G4'8° F. in 1911, while the mean minimum tempera¬ 
ture for the three months, 54'5° F,, has only been exceeded 
twice, in 1840 and 1859. The following table gives the nnmbcr 
of days at Kew Observatory with high maximum toinperatui eB 
during the period June to August in warm aumiimrs since 
1901 


TauiiU I. —^FnuQUHNor of Waum Lays at Kkw, 


Ko. of days with nmx. 
tomp, above 77” F. 

Ko. of days with nmx. 
tomp. obovo SO” F. 


1001 1004 1900 1011 1014 1010 1921 1028 1025 1020 1082 1088 
17 15 14 an 18 12 28 20 18 13 12 82 

101710840123 


The tiiblo shows how exceptionally frequent were the warm 
doys during tlio summer of 1933.. The persistently warm nights 
were ns notable as the unusual number of ]\ot days. 

Rainfall was dofloiont during oadi of the tlu’ee months in 
England and Wales and Ireland. In Scotland there was an 
excess in July. It was the driest August in England and Wales 
since 1818, but Table II shows that for the summor ns n. whole 
the years 1887 and 1921 were drier, while as far as can l>o 
ascei'tained at present 1911 was about equally dry. 


TaUI.R II.— ^RAIKFAIili Foil ENQT.ANn AKn AVaURB. 


(^Pet’ticnluije, of AveragCy 1881-1915.) 

Moan of 3 


Year. 


June. 

July. 

August. 

months 

1887 


30 

59 

05 

51 

1011 


124 

23 

GO 

71 

1921 

... 

18 

44 

110 

59 

1929 


78 

87 

84 

83 

1933 


92 

82 

38 

71 


The years 1921 and 1920 wore much more I'omarkablo with 
regard to dofioioncy of rainfall if the eight months January 
to August are considered in place of June to August. 

In Scotland rainfall was more variable, July l^ing notably 
wet in the south and August in the v/oat and north-west, while 
locally in eastern districts August was the driest on record. 
Over Ireland as a whole rainfall lor each month was below the 
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Jionual, the deficiency beiiifj grciitost in Auguat. At Phoenix 
I’ai'k, Dublin, Auguat, 1933, wna drier than any previona 
Auguat aijice records were Iwgun in 1877, apart from the equally 
dry one of 1913. At individual .stationa in Eiigland and Wales 
all three montlin wore notably dry; for oxaiuiile, the mean of 
tiro porcontagfca of the normal for the three inonth>s wna only 
30 at Wath'Upon-Doarne (Yorkshire), and 39 at Scarborough 
and Chelmsford. 

In spite of the general deficiency of rainfall, thunderstorms 
wore fi’oquont, notably so in Juno, thunder ocfMirring somowhore 
in the British Isles during this month on no fewer tlitm twenty 
days. At Copdock (Sultolk) the observer j'oportod tluindoi- 
«torms on seven conseoutivo days, which is unique in his 
33 years' experience, and at Kew Obsorvatory the ininibor of 
days of thunder was one more than the ])revious June record for 
tile period 1881-1932. 

The summer was not only oxcojitionally warm and dry but 
markedly sunny. The percontogo of the normal sunshine for 


Tadlu hi.—S uNsniNn in Houhh for -rnK Pkuiod 
J uNn TO August. 


station 

1800 

1001 

Stornoway 

641 

494 

.'Vherdoen 

600 

690 

Edinhurgh 

— 

016 

Markrce Castle ... 

490 

384 

Armagh 

640 

439 

Valentia 

027 

402 

Worthing 

889 

804 

Southampton 


730 

Jersey . 

028 

831 

Falmouth 

883 

089 

Bath. 

— 

040 

Ivow 

760 

096 

Oxford 

776 

072 

Cambridge 

724 

773 

Blackpool 

639 

682 

Harrogate 

— 

726 


Averano 


1005 

1000 

1011 

1021 

1088 

1881, 

1015 

600 

416 

640 

431 

488 

460 

528 

614 

032 

614 

688 

493 

590 

647 

6/^1 

638 

671 

601 

495 

459 

606 

472 

400 

433 

529 

611 

607 

477 

•474 

447 

491 

603 

030 

688 

440 

603 

048 

792 

000 

774 

837 

082 

001 

756 

842 

709 

763 

636 

003 

797 

922 

701 

847 

723 

682 

084 

860 

723 

689 

057 

676 

711 

82/^ 

573 

712 

000 

663 

734 

780 

647 

753 

686 

564 

719 

744 

060 

708 

670 

009 

716 

777 

067 

707 

691 

092 

080 

800 

017 

640 

612 

081 

678 

664 

608 

027 

537 


the British Isles exoluding the north of Scotland and the Channel 
Isles is 1'1'i. Many stations in England enjoyed more than 
100 hours in excess of the normal during the period Juno to 


August, and in south-east England many recorded more than 
ll50 hours in excess. Table HI gives totals for the throe months 
at a eelootion of stations for some of the sunniest years since 
1899. The year 1906 is included booause of the good totals in 
the west and north. It will 1)6 soon that the lD3ii records wore 
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exceeded in 1933 at moat 8tatioii.s, but that the tigurca of Iflll 
■vvero not equalled. At Valentia- Observntoiy iu south-west 
Ireland the total for the summer of 1933 was sulxst anti ally below 
the normal. Days with no .aunshijm wore notably rare. 
Statistics have been examined buck U) 1913 for a selection 
of stations throughout the British Isles. It was found 
that for the months June to August, out of 14 atations examined, 
BO few sunless days had not been rccoi-ded ut five stations, while 
at anotlier five, althoiigh tho numher of days wa>s equally small 
in one »n' two years, it was jievor smaller. 

L. V. Lhwih. 


Tho dharts of deviations of pressure from noruial over tho 
northern hemisphere show that the weather of Europe has boon 
more or less dominated by bigli-pressiiie systein.s throughout the 
first nine months of 1033. The location of tho centre has, how¬ 
ever varied greatly. In January there was a groat westward 
axtansion of tho Siberian anticyclone ncroas nortliorn Europe, 
pressure being 19 mb. above normal at Waigatz and 13 mb. at 
Moscow. The excess of i)roHsuro included tlio British Isles, 
where tho weather was on the whole cold and bright, though an 
exceptionally iuteiiSB Icelandic low made itself felt from time 
to time. In February the greatest excess of i)ros«uro lay 
between Iceland and (ireenlaiul ( + 15 mb.), and included most 
of the British Isles; our weather was again bright and on tho 
Avholo mild, but with one notewovtliy snowstorm. In March a 
centre of excose pressure lay over central Ein'o]>o, but tiio British 
Isles, came under tho influence of a stormy area on the Atlantic. 

In April the dollcit of pressure over tho Atlantic was main¬ 
tained, hut the high-pressure area moved westward to include 
France and tho British Isles, most of these countries having an 
excess of more than 5 mb. rroasure was low in lUisaia but high 
in Canada, Greenland, Iceland and the Mediterranean; an anti- 
cyclonic bolt extended from Greonland to North Africa across 
the Britisli Isles and almost completely barrwl the passage of 
depressions until tho 22nd, On this date the bolt of high 
pressure gave wav and a tvougli of low prowiin'o extended from 
west to east. Tlie break was, however, only temporary, and 
throughout May the British Islon was a no-man's laud between 
arean with pre.s3ure above normal ovei- Scandinavia and tho 
Mediterranean and areas with pressure IhjIow normal over the 
Atlantic and lUisaia, On tho whole the month was dry but 
towards tlie end especially the presauve distribution became 
rather uniform and \mBtablo, a typo suitaldo for thunderstorms 
which bocamo notably frequent in the last part of May. In 
Juno there was a general fall of pressure over western Europe, 
the deficit exceeding B mb. in northern Franco, but proEsure 
wos again high over the North Atlantic, and in spite of an 
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abnormiil niim))or of thunderstorms (see Meteorological 

for Jiiho, p, 120) and some hoavy iiidividiml falls, tlio general 

rainfall was again below normal. 

In July the Atlantic anticyclone spread over Eiiropo, where 
pressm-o was generally above normal, but tlm llritish lalea came 
under the iniiuenco of severnl secondaries from a doprossion 
over Tooland, and it was not until August tlint anticyclonie 
oonditions became porBistont, tliough not intcaao. In Soptembor 
they became far more iniirked, but tlio anticyclonio centre lay 
to the north-eastward of the British Isles. In southern England 
conditions were considerably affected by an area of low pressure 
over Franco and the Bay of Biscay. 

Considering the period as a whole, wo find that the moan 
|‘roHauro from. April to September inclusive was slightly above 
normal over the British Isles, Scandinavia, the wliolo of western 
and (;ontral Europe and the Metlitorraiioiiu. The oxcessea no¬ 
where oxcoodod 2’C mb, hoAvovor; considering tbo general dry¬ 
ness much more definitely anticyclonio oonditions Avould have 
been expected. The explaufition seems to bo that Avhilo most of 
Fiiropo was under tlio influence of fairly persistent anticyolonoa, 
the high-presfuiro centres Avoro for the moat part just outside the 
]}pi’dorn of Europe. From tlm limited data uAoiilablo at present, 
it seems probable that the deficit of rainfall innliuled Scandinavia 
and AVGstorn Europe ns avoII an the British Isles, Avhile tempera¬ 
tures wove alwA'^o normal in Scandinavia and the British Isles 
but only normal in central and southern Europe. 


The Sunshine Records of the North and South 
Compared 

there u l''our-Te(ii‘ Cycle in our Pei'icda of good and had 
Weather 1 

By John B. G, Kurhiiaav, F.I.C. 

The Avriter had occasion recently in connexion Avith his work 
for the Bmoko Abatement movoTnont in tlio north, to study by 
graphic motliods the official sunshiivc ro<mrds of aomo of our 
loading sonaido resni'ts. This examination of rhe official figures 
has brought to light ono vemavkablo feature Avhich no other 
observer has so far noted, namely, that there is a threo-nnd-a- 
half, or four-year cycle, In tho return of good summers, and 
this periodic variation can bo traced back so far as tho roturna 
have Iffion examined. It must bo noted, hoAvovov, that tho 
Cnmpbell-StolcoB Sunshine Bocorder had not come into general 
use until after 1890, and that tho totals recorded before and 
after th at date are not oomparable.* _ , _ 

* Mr, Baxoiidul! hi forms m« tlint tho oarllor fignrns at Sontliporb Avoro 
ohtnhiRcl'by a (liiraronb typ' of ronord ir avIiIoIi gave totals <i por cent higlior 
than tho Stokrts iiiatnnnont; imtl tho Bontlipovt flgaros for 1802 to IflOB have 
heon covrootod accordingly bo for*' iialiig in tha diagram. 
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flunsliine records, in order to determine how far the improvo- 
:mont noticenhie in the atmosphere in London and other large 
to'vns and cities, is l>eing shared by the surrounding district 
of the country. 

Thanita ore due to Mr. J. Baxondell, the Corporation 
Meteorologist of Southport and to the Meteorological Ollico for 
flupplying many of tlio official figures of sunsliine duration upon 
which the diagrams are based. 

Discussions at the Meteorological Office 

The subjects for discussion for the next two meetings will bo:— 
October 30th, '1933.— The mechanism of the great hurst of cold 
air at the end of Novcniher^ 1030. By K. Ekhart (Beitr. 
Goophs., Leipzig, 88, 1033, pp. 282-308) (in Gorman), 
Opener —Mr. H. W. L. Absalom, B.Sc, 

November '13tb, 1933.— American air mass pj'Ope.riies. By H. C. 
Willett (Cambridge, Mass., Ptipcr.s in meteorology, 2, No, 2,, 
1933). Ope7/c7'—Cnpt. F. Entwistlc, B.Sc. 

OFFICIAL PUBLICATION 

The following publication lum recently been issued 
Annual Repori; of the Director of the Meteorological Office 
presented by the Meteorological Gommittee to the Air 
Gouncil for the year ending March 31, lOS.'l. 

The chief item of interest in this report concorns the British 
participation in the Second International Polar Year. From 
A.ugu8t, 1932, to August, 1933, expeditions sent by 1 d-countries 
liavo l>oon stationed in various pobir regions; a British party 
wliich includes four members of the Office staff has occupied 
a station at Fort Roe in north-west Canada making obsorvn- 
tioufl of meteorology, terrestrial magnetism and a.urora. 

The demands for meteorological information bntli hy_ Govern¬ 
ment departments and the gonorul pnblic contin\icd to inevonso; 
and with the incroaso of oivil and 'private fiying there was 
naturally an inci-onao in tlio numljor of demand.s for information 
for aviation. Special arrangements wore made for the supply of 
information to the Graf TieppeXin during its visit to this oountry 
in July, 1932; and a special metoovoiogicnl organization was 
brought into operation for supplying information to the pilots 
of the Fairey-Napier monoplane for the non-ntop flight from 
England to Walvis Bay in February, 1933, 

(Tovresponbeuce 

To the Editor, The Meteorological Magatint, 

Cloud 

III connexion with Mr. Wooldridge’s, letter in the Soplemb^r 
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isauo, I vontuio to forward for comparison some data for a 
Bouthorn station, Qrayehott. Obaovvations liave been taken at 
Dh. daily, and the period oiaminod is from dftOl- 32 . 

As at Market Harboroiigli, the lowest monthly meim was in 
July, 191:1, the amount l)eiiig 3’2. On five other occaaions has 
the amount been loaa than 4, the last being 3'8 in Juno, 1926, 
■Cloud amount 5 or louver has occurred during the period con- 
4ii derod at least i>ucu in nil the months Mnrcli - October. 

Tho most interesting result of tho invoaligation is, however, 
in connexion with high monthly ineanB. The highest is 8-7 in 
April, 1920. After this i:omea 8’6 in February, 1926. Cloud 
amount 8 or more has ownirrcd nt leaM' once in every month 
■except iSoiitcinber and l^ovemher. Tho absence of high cloud 
means in November is a curioua rosnlt, as ig also the high 
value of 8'5 in a minuncr inontii, Juno, 1909, 

S, E. Ashmorb. 

22, Soho StHid, Hatidsworih, nirniinghanif 21. October 1939. 

Luminous Night Clouds 

•On reading the letter witli the above title on p. 186 of the 
MeUorolQyical Maya-^hie, I w'Oiidered wliothor tlie cloud formation 
•deacribod therein would throw any light on a hitherto rather 
obsouro passage in hiddiua’ life of St. Wilfred (634-709), Arch¬ 
bishop of York and Apoetlo of Susaox. Tho pnflsngo, as rendered 
by Colgrave is as follows;—“ Chap. IjXVIIT. The sign of the 
bow, 

“ On the anniversary of our lioly bishop .... when the feast 
which aco<>m]>auiod tJio solemnity was over tho ablmts went out 
with the whole eomnuinity to compline in the evening twilight, 
■Suddenly they saw a wonderful sign in tho sky, iiamely, a white 
nro, Burrouuding tho whole monastery like a rainbow by day 
but without its varions colours. For thig wliite arc starting 
from tlib gahloa of our churcli dedicated to S. Peter (now Ripon 
Catliodraiy opposite wiioro tho limbs of our holy l^ishop rest and 
^tretoliing southward mado a wide swoop round tho right-hand 
side of tile monastery until it roaohod t.ho north. Then continii- 
ing towards tho south-onat quarter of tho morning sky and tend¬ 
ing upwards it ondod there, Wo worsliippod and praised the 
Lord. 

Both aurora and lunar rainbows have Ixson-suggested as an 
explanation of tlda “ sign,^' but Colgrave rutos both suggestions 
’■oiit. It is tempting to see therein, a perhaps glorified descrip¬ 
tion, hf some cloud phenomenon as described by Mr. Horrex.- 

ClOHUY M. Botuey. 

OaiUaUm^ llohneadaJt Oardons, JIaatingB, SepUmbor ^Oth, IQSQ, 

On the Temperature of Rain 

In the July iesiio of the Meteorolocfical Magazine Colonel E. Gold 
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briolljr diflcussos from a theorotical atandpoint blid intorestiug 
qnostion of tho tomporatiire of rain and arrives at the conclusion 
that “ apart from ovaporation, oven tlio largest drops will 
warm up prootioally to tho air temperature; the net result when 
ovaporation is taken into account will, therefore, bo a tempera-* 
turo not very far from the wet-bulb temperature I 

wish to mention hero that tho existing records of tho tomperii- 
tiiro of rain, so far as my information goes, generally support 
the above ooncluBion. Tho observations of Schlagintwoit 
(“ Neuo Untorauchungon on Vincontbhtte show(id that the 
temperature of rain was somotinios sliglitly higher, sometimes 
nlightly lower than the temperature of air. Tlio numerous 
iheasuromonts of Breitonlohiier at Lobosti?. and of Arondt at 
Potsdam* during thiinderstornis showed that the tomporaturo 
of rain was 3°C. to 0'8*^C. lower tlrau that of air. Passorinii', 
who made a number of measurements of the temperature of rain, 
also obtained more or less the same result. 

In general, theroforo, experimental data show that tho 
tomporaturo of rain is slightly lower than the temperature of 
air. It may be remarked, however, that a distinction should l>o 
made between frontal rain and the rain associated with ^thunder¬ 
storms, tho temperature of the latter typo of rain being more 
likely to be lower. If tlio rain is accompanied by hail or snow, 
the temperature can sometimos lie very low. In mo.st cases, there¬ 
fore, tho cooling of nir divootly by rain should not exceed about 
30 j and would often bo considernb|y loss. One factor that would 
tend to reduce the cooling effect of rain is tho heat developed 
due to friction between tho falling raindrops and the surround¬ 
ing air which would bo quite appreciable at least in moist air 
with a weak temperature gradient. Another factor which would 
probably have an opposing effect is tho absorptive action of tb® 
falling rain on tho air through which it falls. Tho falling rahj- 
drops would adsorb air from the higher levels and liberate it 
in tile lower levels; the adsorbed air will not, most probably, 
bo dynamically heated up as it is brought down by tho rain 
and will therefore tend to cool the air in the lower levels. 

A . K. Das. 

Alipore Observaiorp, CnIauUn, fiepiamber l«i, 1083. 


Waterspout in Kirkwall Bay 

Mr. J. Grioliton sends us some notes by Mr, J. Muir, tlio 
Observer at Kirkwall, and a cutting from 2'ne Orc(tdian, doecrlb- 
ing a waterspout which occurred in Kiikwall Bay, Orkneys, on 
Auguflt 21sfc. During the morning heavy thundery clouds lay 
to tho north of Kirkwall, Shortly after 11 a.m, a whirling 

* fTffiAr, xil, 189B, p.<12, . 

■f Torino, Boll, Mens, fioc, Meteor', x[v,1894> 
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f^lnuol-!lIu^ped oloud grow downward* from this maas of storm 
oloud, tapering towards fclie water stirfaco. The surface of the 
sea was violently agntu.ted, and tho spray av(ib estimated to have 
risen to a height of more than twenty feet. The spray roaembled 
smoke and the volume was so great that it was mistaken bv 
several spectators for smoke from a burning motor-boat. 

The waterspout moved towards tlio south-west at a speed esti¬ 
mated at about 20 miles por boui\ It broke up just off the 
QuanternoHB shore, to the wast of Kirkwall Bay, but about an 
hour Intor there was a eloud-buret at Dounby, ill miles to tho 
west-north-west of Kirkwall. For about half an hour the rain 
" stopped pouring and simply guahod.'* 

Tho waterspout was preceded and followed bj' pecutiav optical 
phenomena, Mr, Muir writes: “ There was reported to mo by 
the crow of a stoame.r that they saw a porfootly oircular roinbow 
brightly coloured and perfectly ooinploto about 8h., tho same 
morning. I quoationod thorn closely about it and I am convinced 
they actually saw it, but it lasted only a abort timo.*' This 
would aoora to have been bojtio aort of halo. Another phenomenon 
occurred aftor the waterspout hud puHaed. One observer stated : 
“ I observed a strange bright light in tho sky, almost as brilliant 
a» lightning, though of conrBe, it was not a flashing light.” 
Two others riaid that after the spout had passed into the Bay 
of Firth, towards Qunntornoss, they saw two rainbow-coloured 
bands stretcliing horizontally aoroGS tho horizon. 

A possible explanation of those horizontal bands is that they 
were tho summits of tho arcs of rainlxiws, the greater part of 
which would bo below tlie horizon. At 11.15 a.m, B.S.T. on 
August 21st in the latituclo of Kirkwall, the highest part of the 
are of a primary bow would bo only about 4° above tho horizon, 
and would appear, ns descrilwd, almost as a horizontal band. 

Another waterspout was observed on tho afternoon of 
Soptombor 23rd over Ed ay Sound, Orkneys. The observer at 
Kirkwall Btatos, it seems strange that wo have had two this 
year and, bo far ns I liavo road dr heard have hoard no mention 
of them before. Nono of tho local writors of the past made 
any mention of thorn.” 


Remai'kable Thundorsterm at Shanklin 

"Wo had a rather remarkable thimdorstorm at Shanklin, Isle 
of Wight, last Tuesday evening, Sopteinber 26th. 

It had been thundoiy nU Tuesday, but towards sunset the 
sky booatuo clear and I thought the electrical disturbance was 
passing o0. About 9 p,m., howovor, it became heavy and 
clouded over, nnd soon after 9.30 p.m., distant thunder and 
lightning occurred in the north-onst away over Culver Cliff. 
Very soon the storm worked its way towards Shanklin and broke 
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fair and squai'o about 10 p.ra, Avith vivid lightning and loud 
thunder accompanied by heavy rain^ About 10.30 pan.', the 
rain eoaeod, and the lightning and tluinder eased off, and for 
about 10 minutoB there was a complete cessation, tlio 'air being 
very still and the sky heavily ovorcnsb. Then without any 
warning a torriflo flasli of ball lightning rent the sky just east- 
eouth-euBt of the town, followed immediately by the loudest and 
most terrifying crack of tluinder I have ever hoard, either in 
England or the tropics, b^ot a drop of rain fell and that 
ended the etorm entirely, no further rain, tluinder or oven 
sheet lightning occurring. 

J. E. COWPRU. 

The Ploiigh aiul Harrow Jfotol, EdghasUni^ Bi'nninghavi, October 3rrf, 1938. 


Heavy Rainfall at Fleet, near Aldershot, September 26th, 1933 

The intense tlumdorstoi'm rain which occurred during the even¬ 
ing of September 26th is of npecial intGr6.st, not only because 
of the largo amouuta recorded, but also lieoau.so of its ocour- 
renoo lute in the year, UHUully about two-thirda of tlio total 
number of inteueo falls wliicli qualify for apooial mention in 
British liainfail occur in the three months June, July and August, 
Afrs, L. M. Kent, of Fleet, di-ew nttoution to the storm in a 
letter to The Thnes of Soptembor 20th, The largest raonauro- 
monts were: — 

Fleet (Homo Wood) ... ... ... R'lld- in.. 

; Crookham ... . ... •1‘25 in. 

, ^ Winchfiold (The Chase) ... ... 4-02 in. 

Hartley Wintnoy (Council OfTices) ... 3‘f)0 in. 

At Fleet the rain is reported to have fallen between 15h. and 
19h.,^ at Winohfleld Major It. E., Fryer gives between IRh. 30m. 
and IDh. 30m., while tho- Sanitary Surveyor and Inspector nt 
Hartley Wintney gives the following details:—"Light rain 
Qommoncod to fall nt OLRli, 30m., heavy rnins ncoompaniod by 
voi-y heavy thunder and vivid lightning continued incessantly 
from IGh. to 181i.. 20m, There was a cessation for 10 to IB 
minutes wlieu lieavy hail followed again by heavy rains oon- 
tinuod until lOh. .3Bm. Light rain fell until 'lOh. 40mj, after 
whioh there was nothing beyond a aliglit driyjilo.” 

At South Farnborough, four miles oast of Fleet, the total rttin- 
fall wna only O'30 in. So far as can lio ascertained, inoro than 
four inobee fell over about 8 sq. miles, and more than threeIncheA 
over about 21 sq. miles. The Avholo of this rain occurred within 
AA honm.' Comparable intense rains are those of July 24th, 1-004 , 
near Hudderafleld, Octolier 20tU to 21 at, 1008, near Portland 
Bill, and August 18th, 4924, near Cannington. On each of 
these^ occnaigns the iritenso rain lasted aliout five hours and the 
* All tlnioa fti-o G.M.T. 
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arena wit.li more than four inches woro about 7, 11. and 
10 sq. miloK respectively. 

IhuuclorBtorni rains ocourrod over u. wide arou.. in tlio soutii 
of hiiiglnnd on Soptoiiiber 26th. More than two inches waB 
recorded at lli'amley to the north and nt Hocldinf^on House to 
the south of 13a.singatoko, while ns much n-s 4‘31 inclios fell at 
Monkton Park near Cliipponhuni, Heavy rnin occui'red from 
IDli. to about ;17h. bub aubaequcntly thore was another storm 
lasting about 10 minutes. j Glasbpoouh. 


Degree of Accuracy in Estimating Tenths 

Apropos the iioto under the above title in the Meteorological 
Magazine, >Soptom]jerj 1033, p. ilOl, I have twe sots of observa¬ 
tions which may bo of interest. 

(1) Mr. C. J. Boydon, of this Office, and I once made an 
experiment on ouraolYos, similar to that deacri])ed in the above 
note. Coiitimotre scales wore drawn, and in each centimetre 
a transverse mark wns mado. The intervals wore estimated 
to two dooimnl places {c.g., 0*47), and afterwards meaa\irod with 
a half-millimetre scale, the second decimal place beinjg estimated. 
For lOO readings, taking the inoasurod values ns correct, my 
moan error (irrespective of sign) wns 0’018, and I find that I 
too tended to Tinder-estimate values bolow 0'5 an<l over-e.stimate 
those al)ove OT). Mr. Boydon Ijoat mo, liaving a mean error of 
•Oil for 50 readings, and his errors were practically uniformly 
distributed. Our cKtimates woro made with oxtremo care, and 
I boliovo wo need a pen or pencil as a pointer to help in jiiontally 
subdividing tho intervals. A. sot of rcadiugM made in tlio 
course of an orilinary day’s work woidd probably be mucii loss 
accurate. One docs not, of course, u.siinlly catimate to two 
decimal places, 

(2) Sonic time ago I was doaliifg witli tabulated hourly read¬ 
ings, in which the curves are moasurod with a millimetre eoulo, 
the readings lieing estimated to tontlm of a millimotro. I 
happened to notice that tho figure 7 was very rare in tjio decimal 
place, and this led me to count tho numlior of times that each 
figure from 0 ti> fi dccurrcd in the dooimnl place in two months' 
tabulations (niiout 11,500 rcMidings), The result was an followa 

Figaro : . 0 1 -2 B <1 r> 0 7 8 0 

roroentago fi-oquoiifly 32 10 7 6 8 4 1-4 7 20 

Another two months, aliout two years later in date, gave tho 
following result:— 

Figaro 0 1 2 3 4 6 0 7 8 . t* 

Peroontago froquonay 27 14 13 6 3 2 G 1*8 11 18 

• In tho first year 68 per cent,, and in the second 69 per cent, 
of the readings ended in 0 9, O’O or 0'1\ It is obvious that the 
frequency of each figiiio ought to lie ilO per cent. How much 



THE METEOEOLOGIOAL MAGAZINE. [Oot. ItWa 

variation is to be expected with the given number of roadinge 
I nm not prepared to say, but it seeina that there might have 
been n gain in accuracy on the average by reading to the nearest 
half millimetre, making all readings end in O'O or 0‘6. 

This has a bearing on the question of units in meteorology, 
and auggeata that it is better to choose a unit of eiiitablo sijJo 
and read to wliole numbers tlian to luive a larger unit and road 
to decimals. I ought to aay that in the case quoted it was thought 
that the scale used and the method of measuring wore not very 
Buitable and might have been responsible for some inaccuracy, 
and that in tabulations of another kind (anomograms) the same 
tabulator tended, in conrmon with another, merely to omphuaizo 
slightly the figures 0 and 5. No doubt most of us would be 
guilty of a certain dogrco of favouritism. But the fact remains 
that tile first tabulations show a bins great enough to make the 
decimal figure practically meaningless. 

I). N, Harrison. 

AMettovclaffital Office, tf, Dmmchmfjh GarcUm, EiUnhurgh, 3. Octoher 3rrf, 1088. 

NOTES AND QUERIES 

Repoft on Ascents Cariried Out at Shoeburyness with 
Large Pilot Balloons 

Towards the end of August three largo pilot balloous were 
obtained for experimental purposes, and this note gives 
particulars of interest concerning each of those ascents. The 
three balloons wore by Pirolli and were extremely well made, 
and all weighed 736 grams to the nearest gram. They nil bore 
date August 10th, 11933. One of the objects kept in mind in 
making these ascents was the value of the number q whioh 
appears in the formula connecting the rate of ascent of pilot 
balloons with their weight a^d free lift, Simultanoously with 
each nscont of a large balloon, therefovo, an ascent with a 
90-inch pilot balloon was carried out with two other thoodoUtes. 
In this way a check could be secured upon tho vortical move¬ 
ments of the atmosphere. Fortunately on all throe occasions 
vertical motion was very small and tho rates of ascent for the 
large balloo^ns can 'be considered as reasonably free from any but 
Binall errors due to vortioal currents^ 

Tho first ascent was made on September 6th. Tho lift given 
woa 907 grams. The ascent began at I4h. 30m, and tho balloon 
burst after a flight of 67 minutes. Visibility was oxcollonfc and 
tho balloon was seen to be torn into several distinct and separate 
fragments, Tho mean rate of ascent of the balloon Avns 1,166 feet 
per minute over the flrat ilO minutes, and 1,126 feet per minute 
over the first 20 minutes. At the 66th minute tho height was 
about 76,200 feet, which ia now tho record for this station, Kb 
far as ia known winds have iiovei'i before been measured at this 
height with two theodolites. 
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Tlio wind aU'iictui'o on this day was such that the balloon 
throughout it-s flight wu« never, more than 3 miles horizontally 
from the point of roleiiso. Indeed after the 27th minute the 
angle of elevation at both theodolites was nlwaya over 80° and 
on one occasion roaohod 88*9°. This, of oourse, gave excellent 
triangulation ns far ns horizontal motion was concerned, but 
rendered tho internal iigrooment of the heights less exact than 
usual. The wind stiuicturo sliowed an easterly current up to 
13,000 foetj a transitional stage up to 17,000 feet and then a 
westerly drift up to 67,000 foot. The balloon crossed tho base 
lino between tho observing stations at a height of 36,000 feet. 
Between 57,000 foot and 76,000 feet the balloon dcscivibod a 
complete apiral, and when last seen was travelling towards the 
soutli-oast. In many j>lacoa tho wind was very light. Almve 
6,000 foot it never reached 30 feet per second, and abovo 36,000 
feet it did not anywhere oxcood 20 foot per socond. There wore 
several pn.tches of very light airs. 

Tho second balloon was released on S'optoinbor 15th. It was 
given a free lift of 794 grams and the ascent began at Dli. 35m. 
The balloon survived for 60 minute.s and was then seen to 
collapse; it remained however in one piece. Over the first 
10 minutes tho mean rate of ascent was il.lOB feet per minute 
and over the first 20 minntos 1,095 feet per minute. " At the 
60th mimito tho balloon was at a height of about 66,000 feet. 
On this day there was a light wind at tho siirfaco from the 
soutli-wcst. At 7,000 feet this had veered to north-west, and this 
general direction was maintained all the way up to 66,000 feet. 
At 12,000 feet tho wind strongthonod to over 60 feet por second 
and maintained tiiose speeds to nbo\it 60,000 feet when the wind 
foil off Homowhat in velocity. Tlio lalor port of this ascent is 
rendered somewhat iincortnin by the small parallax of the base 
line, wliicili fell to 0‘9° at tho 60th minute. Working was done 
as usual with graphically smoothed parallnxos. 

On tho following day, Septomhor 16th, a flight was made 
with the remaining balloon, commencing at 9h. 4Bm, On this 
ocoasion a free lift of 681 grams was appliod.. This balloon was 
ol)6orved for 70 minutes and was then perceived to collapse and 
fall, like tlie second balloon, in one piece. Over the firet ten 
minutes the rate of ascent was 1,026 feet por minute, and over 
tho first 20 minute,'} 1,010 feet per minute. At about the 70th 
minute tho rate of ascent began' to fail and tho balloon only rose 
about 4,000 feet in the remaining 10 minutes of tho flight. At 
tile 79th minute the height was about 74,300 feet. 

Tho wind structure on this day was as follows. Tho light 
south-easterly drift at the surface soon passed thro\igh south 
to south-BOuth-west, and at 10,000 feet a current of 20 to 30 feet 
per second from a point totweon south and south-south-west was 
established, which peraiatod very regularly up to about 32,000 
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feot, Thia current then fresliened voiy oonBidorably and the 
diroofcion kept inuch nearer south. At 47,000 feet tho apeed 
Ijogan to fall olf rapidly and the direction Avorked into tho 
south-west and T 70 st-south-weat. Tho fall olT in velocity con¬ 
tinued, and the wind wns down to light airs by 00,000 feot. 
Those calm conditions remained till about 70,000 feot when 
the wind began to freshen again to alioTit 20 foot ])or second, 
but now from the north. Unfortunately tlio lifting power of 
the balloon, which had Iwen well maintainocl until now, began 
to fail rapidly and soon after tho balloon burst. In tho last 
4,000 foot, however, tho northerly current scejiis to have l^oeoino 
■woll oatablishod. 

Examining the data hero obtained in connexion with tho uHual 


formula 


V = q 


1 } 


{L + ]V)^ 


w'o derive the following values of q 


lialluiyti. 

W 

L 

V 

q 

Septenil)or htb ... 

735 

907 

1,105 

m 

„ I5th... 

735 

794 

1,105 

469 

,, 10th.., 

735 

681 

,1,025 

441 

will ho noticed that 

tlioro is a 

(locroase 

in tho valud of q with 


the fi-eo lift. There are iiisuflioient data here to show whether 
the effect is real, but there sooms to lie no I’easpn for regarding 
q QB a constant even for a given balloon. Tho dimensions of 
the equation^ ihdioa.te a eomewhat complex atmicturo for q. 

The following conolusionB seem to omorgo from the rceultB of 
thoBo balloon ascents:— 

(1) Tho appropriate value of q for a 73r)-grani balloon is 
about 450 with the poasibility that this quantity is also a func¬ 
tion of tho free lift,' 

(2) Tho balloons are capable of reaching a height of about 
75,000 feet normally and probably as much as 80,000 foct might 
bo socurod on some occasions. 

(3) Tliero are varied and unexpected wind strueturos in tho 
lower regions of the stratospboro. 

Tho base linos used in normal pilot balloon work here are 
much too .short for really Hatiafactory porforinance in long 
nRcents of this type. Tho possibilities of a base lino of about 
' 22,000 feet are being examined with a view to its use if further 
ascents with these 735-gram balloons can be arranged. 

_ C. RniTTOw. 

Bibliography of Actinometry 

The issue of the ‘‘ Bibliography of AotlnometryInitiated by 
M. Volochine* is bein g. actively p arrie d Co^rd^ _A _Borjo^^ 

* Bca Meiemvlogieal Magaidwf, 07, 1982, p. 208. 
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abstraota recently received deals mainly ■with papers publisliiod 
in the U.S.A, previous to 1930, but also inohides abstraota of 
eight papprs by British authors. Abstracts of most, of the 
British contributors ■will be issued in a later fieviea. 


Obituary 

i' ict-Admiral Jhn/a J'Jominih .—We much regret to record the 
death of Vioe-Adinii’al Hugo Dominik, the Brcsident of the 
Doutsclio Seewiirte, whicli occurred ut Hamburg on Septem¬ 
ber intji. Though his friends hud known for some time tinat 
his health was failing the end eanie with trngi<5 Hiuldoniicss, for 
the Binno post which brought to the Meteorological Ollice tlve 
oHioinl aimouncomont of Ins death also brought u letter on 
routine business bearing liis autogra])hG(l vsignatiiro. 

Admiral Dominik bocmno President of the Soewarto in 
September, !l92fi. His earlier career had Iwen spent in the 
Gorman Navy, Though most of the commands ho had liold had 
iMJon on the fighting side ho wos a man of wide soientiflc interests 
which Im had found time and opportunity to foster. Ho had 
been in command of the Survey Ships " Planet *’ nnd MCwo," 
and his work in tliom had brought him into frequent ctmtnct 
with tho Kciontifio institution which, in after yoiirs, ho was to 
direct. The scioutifio traditions of tlie Seowarte wore thus safe 
in his keeping. 

Among ^notoorologist.s Dominik has Avon for liiniself a unique 
position during the few yoars of his directorship, for it is to 
him tluit Avo oAve tho sAiggoation to (;oIobralo tho juliiloo of the 
First Polar Year by repeating tho original entorpriHO in an 
extended form. Though somo looked askance at tho suggeation, 
when ho first mooted it, as being impracticable in tlio difbcult 
economio timo» through Avhieli the Avorld was passing, yet tiio 
idea oauglit tho imagination and eventually KulH<'-iont promises 
of co-operation wore forthooming to o^nsuro aucce«.s. During 
the thirteen montha August, 1032, to August, 1933, many 
countries have sent spooial expeditions to make meteorological 
and goophysioal olisorvations in polnr and sulnpolar regions. 
It must have been a source of bittor disappointment to Dominik 
that tho proposed ofHoial Gorman co-operation bad to bo 
abandoned for ftnancinl reasons, and it is timgio to think that 
ho himself has now pas.'WKl aAvay l)oforo even tho first fruits of 
tho onterpriso have boon gathered. 

Though the pi’t^posod German expedition has proved imprae- 
ticablo, the SooAvarto is nevertliolos-s taking an aotivo share in 
the, wm’k'j a filiaro which corro.spohds closely with that . whieh 
our oAvn Oflico took in the venture of 1882-3, For that veox 
wo i^repiu'ed nhcl published daily synoptic, charta of the North 
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Atlantic Ocean and adioiuing continents using ^ in tlioin all 
ob.sei'vations from ships nnd share stations which wo could 
come by. Thinga have changed in BO years, and synoptic broad¬ 
casts now give us the material for constructing, day by day, 
maps of the North Atlantic which in 1882 took months or even 
years to compile, Ne'vertheless tlie need for authoritative piaps 
embracing the greatest poasiblo area I'ernaiuB one of which all 
metoorologista are oonacioua. The possibility of meeting the 
demand has been discussed at mo.st recent international confer¬ 
ences, and a plan has at last Ijcen forinulated for oflootivo inter- 
national co-operation, under which the Soewarto is acting^ as 
a central collecting house and undertakes the task of plotting 
the collected material. Specimen charts embracing the whole 
Northern Hemisphere were printed at the S'eowarte ond sub¬ 
mitted by Admiral Bominik for the approval of the International 
Metoorological Comniittoo at its meeting in Locarno m il93l. 
In duo course wo may expect to have the complete sot for the 
13 months comprising the Polar Tear 1932-3, with at any 
rate some prospoot that the onterpriso may take permanent shape 
and be continued in subsoquout years, A dmiral Bominik's name 
is thus permanently linked up with two of the groat co-operative 
meteorological oflorts of our time. ^ 

By Gorman meteorologists his loss will bo felt in a poouliarly 
personal manner, for the jubilee mooting of the DoutMho 
Meteorologische Gasellschaft is being hold at Hamburg as theeo 
notes go to proas. For many who had looked forward to n 
personal meeting with the distinguished head of the Soowarto 
the occasion has l>een turned from one of I’cjoioing to one of 
Tiio\irning, 


Mr. William George James.— Juiuoh, whoso ^ death on 
August 24th at the ago of 82 wua briefly recorded in our last 
issue, was born in 1851 and entered the Meteorological Oflico in 
June, 1864, being appointed td the Ocean Motooroloprv Branoh. 
Ho rose to the rank of Staff Assistant and retired on Booomlior 
31st, 1919, tlie whole of his long period of service Iwing occupied 
in murine meteorology. Ho was ospocially aasociiitcd wiGi the 
preparation of the Monthly Meteorological Charbs for the North 
Atlnntio Ocean and Fivst Indian S'oaa and other atloflos of ocean 
meteorology, and ho developed great slcill and accuracy in the 
reaponaiblo cartographic work required for those oharts. 


News in Brief 

.Wo learn that Prof. Dr. Martins Costa has rosiguod froiu the 
directorship of the Institute do Metoorologia Hidromotna. .o 
Ecologia Agricola at Rio do Janeiro and was saioooodod by 
Mr. F. 15, Mogarinos Torres on June list, 1933. 
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The Weather of September^ 1933 

Presau'i'o was abovo normal over Spitsborgen* Icoland, 
northern, central and Kouth-enat ICurope (including Italy and 
south-woat Portugal and Spain), part of the North Atlnnbio, 
llormudft and uorthorn. Tjubrndor, the groo-toat excess being 
10'3 mb, at Hapar£ii\da. Pressure was below normal oyer 
Franco, Switzerland and most of the Iberian Peninsula, most 
of the North Atlantic including the Azores, Canada (oicopt 
northern Ijabrador) and the United Statos the greatest dcdcilfi 
Iwing C-2 mb. at hO"’ N. 100° W. and 2-7 mb. at Corunna. 
Temperature was above normal at Spitsbergen and northern and 
central Enropo, but Ijolow normal iu .south-west Europe, The 
rainfall distribution was irregular in Sweden, being a)M>vo 
normal only in southern Norrland, in Dalccarlia and Gothland. 

Warm and unusually sunny weather provailod ovor the 
British Isles during September with a general hiek of rain in 
Scotland, Ireland and north and wMb England. Some new 
auneliino records were set up—at Ballinacurra, Co, Cork, 
206‘0hrs, of bright sunshine were registered during tliis 
September, the previous liighost amount being tl88hrs, in 
September, 1906, The drought ended in .south England on the 
12th, hut in many places in the north and woat it was not 
broken until the l7th, and at Felixkirk (Yorkshire) not until 
the 20th. During the first daya of the month occasional eliglit 
rain or drizzle was oxporioncod in the north and west, but on 
the .3rd the anticyclone ovor tlio south of the country npread 
northwarda and warm dry .sunny weather prevailed over the 
whole country. The warmoeb days were the 3rd and 4th when 
80° F. and over was recorded at sovoval jilaces and 83° F. ot 
'Cambridge and Woodhall Spa (Ijincolnshiro). Sunahino records 
frequently exceeded llhrs. each day, and 12'3hrB. was recorded 
at Lowestoft and 12’2hrs. at Littlehampton and Bath on the 5th 
and il2‘2hrs. at Catfcorick on the 2nd. During the night of the 
l!lth-12th a depression over the Bay of Biscay moved north¬ 
eastwards and rain fell heavily in flouthorn England on Die 
12th, 2*09 in. at Vontnor, 1-81 in. at Sonthsoa nnd 1’40 in, at 
'CliBwton kTondip, Somerset. Bain was also experienced generally 
in the south-onsb the following day and slight drizzle locally in 
the eastern dUtrlots, but in the west tlio dry nnticyolonic con¬ 
ditions coutinuod though Avith cool northerly Avinda. On the 
14th-lCth the anticyclone passed again aoross tlio country ail'd 
••sunny dry weather Avns renoAved, Avarm during the day but cold 
at night, ground frosts Ixiing general on tlio I4th to 16th. 
Sunshine records exceeded I'lhrs, locally and on tlio 14bh reached 
12'lhr8. at Calshot. On the 16th a sccondai'y doprossiph 
approached Ireland and. slight rain fell iii Ireland and south 
England that day. On tho I7th rain fell and from then until 
the 28th a complex loAv-pmssure area moved over the coiintiy 
atid the weather Avas generally mild and imsettled but Avith long 
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periods of bright minsliino, Tiroo liad ll*21ir8. bright Hunnliiiio 
on tlie 24th. ThuudorBtorma, sovoro in placoB, ocourrod over 
a wide area during tins period and in tlie aouth wore often 
accompnnied by heavy rain espacially on the 24th and 2Gtli,* 
A. southerly gnle oocuvi’od at Lorwiek on the ;18th and n novth- 
aaoterljr gale at Tnohkeitli on the 24th. On tlie 20th tho iiuti- 
oyolonotj over the North Atlantic and S'candinavia joined np 
across Scotland and Ireland and then extended over tho rust 
of the Bvitinh Isles, Weather was fair to cloudy with slight 
rain or drizzle locally whilst mist was oxpcrioiu^od generally with 
fog at times in the Midland ,h and east I'higland. Tho distribu¬ 
tion of bright sunshine for tho month was ns follows:— 



Total 

Dlff. from 
noniial 


(hrs.) 

(lira.) 

Stornoway 

16r» 

-1-40 

Abordeon 

148 

-1-24 

Dabllu 

IM 

-j-15 

Birr Oontlo 

100 

4-43 

ATalontia 

20B 

+72 



Total 

Plfl'. froiii 
nonunl 


(IlTfl.) 

(hlH.) 

Llvnrpool 

100 

+38 

Rofls-oii-Wyo 

103 

+27 

Fiilii loath 

107 

+31 

Qorloaton 

170 

+ 17 

Kow 

lUO 

+45 


The apeoial message from Brazil states that tlio rainfall was 
source over tho whole country Avith averages OTihin. O'lflin. and 
0*28ia. Ijfllow normal in the nortiiorn, central and fioutlioni 
regions respectively. Three antioyclonos passed across tiio 
country. The orops wore gonorally in goofl condition. At 
Rio de Janeiro pressure was O'i) mb. aliove normal and tompovn- 
ture 0*7° F. below normal. 

^'}{^tceUane(ms nofes mi wm/hor aJfroarl cnJlt'd from varinun aourm. 
Storms wore experienced gonorally in Franco IwtAvcon alnnit tlio 
8th rtnd 13th, Aidien five people wore drowned and many vine¬ 
yards were destroyed. It is reported that widespread damage 
has been caused by rain to the grain orops in the tJrala, westorn 
Siberia and south Russia, Eight people avovo drowned at Mont- 
|)ellier about the 2Tth, when a house collapsed as tho result of 
floods following heavy rain. Severe storms Avoro also ox[)ori- 
encod in Provence. On the 30th, the river Loire rose nearly 
8 ft. owing to vieileiit rninstorins, and stormy Avonthor occurred 
genornlly in south Franco. {The Times, SoptomlKU’ l4th-Octobor 

2nd.) /N Ti 

Although tho rains of Augusl eased tho drought in Capo Pro¬ 
vince and the Orange Free State, it Avns reported on-the 19th 
that; there was still great need of rain in tho north of South 
Africa. {The Times., Soptombor 20th,) 

Floods continued throughout oontral and western India during 
the first, half of the month. On tho 20th it was roportod that 
tho Arabian Sea monsoon was weakening, and on the 27th that 
tho monsoon had withdraAvn from India. A typhoon struck the 
coast in the. Shanghai region on the 3i’d, and anotilior typhoon 

p. 211 and p. 212. 
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struck Shanghai at midnight on tho 18th, causing floods. (The 
Times, SeiJtomhor lRth-20Hh.) 

At tlie end of tlio month advices wero received tliat good 
general rains hnd fallen over many areas of New Soiitli Wales, 
Queensland and Victoria. {The Times, Soptomber 29th nn<l 
October 3rd.) 

In Canada severe frosts in the Peace lliver District and 
moderate frosts in northern and central Alberta damaged late 
crops. '1^10 hurricano which struck tlio Buhnnms on August 
Slat passed aloi^ tho north-east const of Cuba from Caibtirieii 
to ITavana on tho Ist, and blion continued westward through the 
Culf of Mexico, striking Texas near Freeport on tlio dtli, and 
passing through a largo part of aoutihorn Texas on the fitJi. 
About IbO i)eoi>lo wore killed in Cuba and 1,000 injured; coast 
towns and .sugar districts sulTeiod most. Tho liiirriouno ronclied 
its inaiiiuum iulonsity at Havana at 5 p.m. on tlio 1st, when 
the wind velocity wa.s 98 in.]V.h. In Texas 32 people wero killed 
mainly owing to the huge waves wUiich flooded oommunitioa on 
tho coast and thoiasnnds wore rendered homeless—the material 
damage here was estimated at $12,000,000, tho greatest damage 
being to the oitrua crops. Another hu'rricano blowing with ii 
velocity of 100 m.p.h. swept the Bahamas on the 3rd and con¬ 
tinued in a north-westerly direetion, striking the oast count of 
Florida on the 4th. In Florida two lives wero lost, and it is 
estimated tliat 70 per cent of Florida's citrus crop was ruined, 
'fwo tropical storms strnelc the oast (;oaat of Mexico on the 4bh, 
doing damage to water-front, Iniildings. A hurricane swept along 
tho Atlantic soaboavd of North Oaroliiui and Virginin on tholGtb, 
many of the coastal towns wore flooded and 15 peojdo wero killed. 
In a hurricano which ocoiivrod shortly liofoi'o tho 20th in Mexico 
136 people lost their lives and 3,000 wore made liomoloss in 
consequence of the ensuing flooda. A lliurricnno raged near 
Tampico, Mexico, for nearly 12 hours on the 24th, and then 
passed inland ns far as Victoria and Ijiuk Potosi; floods 
ooouri'od gonernlly owing to the overflowing of the Panuoo and 
Tumliosi Hi vers and huge waves from the Culf, so that more than 
54 people wore killed, Temperature was above iionnal over tho 
whole of the United States, except tlie Pacifli! Coast, whilo tho 
rainfall distribution Avas irregular, flood general rains fell 
over the whole Argentine agricultural wmo. {The Times^ 
Septemlier 2nd-28th, and Washinfiton, T).G,, U.S, Dept, Ayrie. 
Weddy Weather and Crop Bulletin.) 


General Rainfall for September^ 1933 

England and AVnloa 

Hootlnnd. 

Ireland . 

Brithli IbIm 


94 1 

41 I - - 

45 [ per Qont of tho nvorago 1881-lfll6, 

70 ' 
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Rainfall: September, 1933 1 England and Wales* 




P.r- 

In, Co. 

Av. 



In. «•/ 


Thornton Rosnrvoir ... 

liolvoir Oiifltlo. 

Ridlingtiin. 

HoBton, Hkivbcuh. 

Oranwoll Aororlroiuo... 
Bkognona, Mnnjio GcIiih 

Tjouth, WoHtgoto. 

Hrlgp, Wrawby Bt. ... 
WorkBop, IIotlBuok ... 
Derby, L. M. 

Huxtoii, Torr. SlopoH 
lluiiooru, Woflton J’t... 
Mauohcafcor, AVhIt Pk. 
Stoiivliui'Bt Oolloyo ... 
Southport, Hoskoth I’k 
liaiioQBtor, Qrcg Obsy. 
‘Wafcli-upou-Dciiri.o ... 
\Vftkonol(l,01(iionco I*k, 

OiightorBlmw Hnll. 

'VVobhorby, Ribotoii II. 
Hull, Ponreoii Park ... 
Holmo-on-Spalcling ... 
\Vo3b Wltton, Ivy Ho. 
EoHxldrk, Mfc. St. John 
York, MuBouin Gdus. 
I’ickorbig, Ilinigato ... 

Scarborough . 

Middlcflbrougb . 

Haldoradalo, Huiy Ko«. 

Dab aw Oollogo . 

Nowoaatlo, Towji Moor 
llollinghatn, Highgreon 
Lllburn Tower Qdna... 
Oarlielo, Bcaloby Ilnll 
Boriowdalo, Soatliwnlto 
Hoirowdalo, Moraine... 
Koawiok, High Hill... 
Appleby, Cuatlo llnnk 
Aborgiivonuy, Larch... 
Ystalyfom, Worn Ho. 
OartlllT, Ely P. Stii. ... 
Trohorbert, Tynywnuu 
Onrniarthon Eriaiy ... 
IlaTor ford west, Sohool 

Aberystwyth.. 

BIiTuW.W.Tynnynydd 

Lake Vymwy. 

Seal and Aorodromo ... 
Dolgolloy, Ikiiitddu ... 

Llandudno. 

Snowdon, L. Llydaw 8 
Holylioad, Salt Island 



2*00 21 
1*7» ... 
•98 23 
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Rainfall: September, 1933: Scotland and Ireland. 


Station 




Pt. WiHinm, Moiiroith .02 

Now IjIico Snliool. ‘50 

Dairy, Clloiidairooh ... '80 

Oiuuplmlni, Slilol. I'83 

Dumrrloa.Ci'iolitoii, ll.I I'lO 

Eakdaloniuir Olia. 1’04 

Bmnxliolin. I'll 

Ettrlok Maimo.. 1'47 

Wosfc Linton. l’G7 

Marciliinont llmiHr. 1 '34 

Noi'tli Ikii’wiok UoH.,., 1'’21 
Edlnbiii-gli, Hoy. Oba. 1'87 

Auohtyfaiflle. 

Kilinarnook, Kay Pk. . *75 

Girvaii, Plninoro. '74 

Qlaagow, Quoon’a Pic. . ‘81 

Gi’oonook, Prospeot H. ‘71 
Rotlioeay, Ardouoraig. I'lO 

Dongaiio Ixxlgo. 1’40 

Aixlgour Houso. 1 ‘80 

Glon Btlvo. 

Oban . 1 ‘07 

Poltallook .. 2'12 

Inveraray Oastlo. 1‘38 

lalay, linllabna . 1*08 

Mull, lloninoro. 3'03 

Tirco . 1 '37 

IjOoIi Lovon Blidco. 2‘20 

Look Dbn . 1*70 

Halquldddor, Btronvar 1 ‘33 
OHoll', Stratlioarn ITyd. 1 ‘72 
lllair Oaatio GardonK... 1'89 

Kottlna Soliool. ‘2‘ll 

Pearalo Houbo. 2'] 3 

Montroao, SunnyBtdo... 1‘13 

Uraoniar, Hank. 2‘20 

ra)gio Ooldfltono Sob.... ] ‘78 
Abordoon, King’s Ooll. ’00 

Kyvio Oaallo.. i’37 

Ooi-don Onatlo.......!.... 2'04 

Gran town-on-Bpoy. ‘00 

Nairn . ‘74 

Hon Aider I/odgo. 

Kinguosio, Tlio Hirohoa 1'34 
IiivorncBfl, Oiddiitbcil 11, 1 '02 

Ijoob Qiiolob, I/oan. 

Glonqnoloh. ] '07 

Ariaalg, Pairo-na-Sgnir 1 '32 
Kort W il 1 lain, Glasd rn 1 n 

Bkya, Dnnvognii. 1’12 

Harra, Skallary. 1*43 

Alnoas, Ardroua Onatlo ‘63 

Ullapool. *60 

Aolmaahollaoh . 1 '07 

Stornoway .. ‘00 

Lairg . '14 

Tongiio .. ‘02 



21 SKUk . 

14 n . 

24 Oaith . 
34 Ork . 
45 iSVic^ , 
28 6VA' . 


Afcni/t. 
00 . 
80 /f'.,17. 

or, „ . 

... Lonq . 
57 fJ(d . 
fli „ . 


ftlolvloh . 

Ijonh Mora Aobfary... 

Wiok . 

Doernoaa. 

Loi'wiok . 

Oaiioingli Rectory. 

Dunnianway Rootory , 
Cork, Uiiivcraity Ooll. 

Ilallinncmra . 

ValontiaObay. 

Goarlninioou . 

Dariyiiaiio Abbey. 

Waterford, Qortmore... 
Noungh, Oaa. Lough .. 
lloaoroa, Timonoy Park 
Onahol, HalHimmona... 
Foynoa, Ooolnanoa...... 

Onstlocoiinol Roe. 

Inngb, Mount Oallan... 
Hroadford, Uurdlo6fc'n. 
Qoroy, Oourtowii Ho... 

Kilkomiy Oaatlo. 

Uatlinow, Oloinnaunon 
Haokofcstowii Rootory.. 

lllandafort Honao . 

Moniitmolllflk. 

IMrr Cnatlo. 

Dublin, FltzAVm, Sep... 
Halbriggan, Ardgillan. 
Heauparn, St Olond ... 

Knlla, Iloiuiroit. 

Moatc, Ooolatore . 

Mullingar, llnlvodoro... 
OasUo Forbea Gdiia. 
Galway, Gminmor Soli, 
Rallynubiiioli Onatlo... 
AluiHorngli, Ulonbrook. 
HlnokHod Point. 


! 


2‘3fl ... 
2‘21 00 
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Climatological Table for tbe British Empire, April, 1933 
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Meteorology at the Meeting of the British 
Association for the Advancement of Science, 
Leicester, 1933 

TJio HUibject of metoorology playod an iniportaut part in tlio 
prograiunio of tho recout meotiiig of tho BiitisU Asaooiatioji for 
tlio Advuncomoiit of Soioiico, for not only was tlioro tho uaival 
HOHuion of tlio Dopartniont of Cosinicul Physics of Suction A 
(Mathomntical uiul Physical Scloneos) clovotod to motoorology 
and geoiVliysics, but the Proaidont of Section A itself was this 
year a motoorologiat, Sir Gilbert Walker, C.S.I., I'Ml.S., and 
three foroign geophysicists, PrcA'. Pran/. Linke, Prof. K. Ilegoiioj-, 
and Prof, Ij. Vogard, attended tho mooting and contributed to 
tho disousBions. In addition there wore, as usual, a fow papura 
coneorning motoorology and climatology road in other Soctif)ns 
of tho Association. 

A wide variety of aubjocts was disonssod, and somo gonoral 
advance of knowlodgo could l>o diseornod, oven if there was littlu 
indication of the generation of a “ now lino of thouglit," Hiio 
absonco of ivhloh is so mucli regretted by tho Editor of tho 
Quarterly Jowt'-nrd of the Jioycil Meteorological Society in a 
recent number of that journal. 

Sir Gilbert Walker’s presidential address was on seasonal 
weather and its prediction, a aubjoot .of groat interest to tlio 
professional moteorologiet, the industrialist wliose activities are 
nffootod by tho wonthor, and the " man'in-the-stroot,” Muich 
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has 1 x 3011 written on the su'bjoot and most of wliuf biiH 1 h!«ii 
written can Iks criticised, somctimos for tlio admix bn ro of too 
much imagination with too foAV data, and somctinicR fisr tlio 
absence of common sons© from purely lunnorical at‘|^umont«. 
Sir trilliei’t struck an agreeu'blo compromise, by cdieorfully 
admitting the limitations of the evidence so far avnilnldo, while 
Hliowing that the phenomena are real ami inipi>vttint and 
domand explanation. In this mngazino it is iicrliap.s ivnneceH.Hnry 
to de-scrilm in detail the nature of the relations botween tlio 
abnormalities of seasonal pressure, rain, etc., in one ])url of 
the world and another, wliich was the main subjeeb of the 
address; for miidh of this bus appeared in the past in 1:1m tccli- 
nicnl press and the nddross will appear in full elsewhei'c. 
Rather, it may be of greater interest to consider liow soiuo of 
the salient conclusions were likely to he received by a. juumhor of 
the audience who had come for the flr.st time from either tkdds 
of phy.sics to the contemplation of this hrancii of luotcorology. 
No apology is offored for doing this, for it i.s udmitteilly dilliiudt 
for one engaged continiioualy in the study of one subjoct alwnya 
to discern the wood from the trees, and it is possiblo we nniy 
gain from considering the outsider’s point of view. 

A physicist in the habit of measuring constants ami offoctH to 
the nth place of decimals might he tempted to sirnff ut n seidneo 
w'liich deals with reactions wlucli can only be relied on bo “ conio 
off,” say, 70 per cent, of the times they arc tried. Ah iias Iwoii 
indicated, this criticism \YaB mot by Sir Gillxsrb l»y a cUmr 
defence of the reality of correlation ratio.s—“ statistuuil inolhmlH 
show us Avliat quantities vary tngotlier, hut strictly by l-hcmKclvoa 
they toll us nothing as to causation.” Ho might luivo gone on 
to say that it has been argued that even the vsimplewl; and most 
direct ” ennses ” and ” effects ” of the physical \v<n‘ld ni'O 
merely events which happen to follow each other so very fre¬ 
quently that we have come to regard their sequence as inevitable. 
This perhaps i.s qinibhllng, and there is a moral to bo loiii’iifc 
from the attitude of our hypothetical phy.sicist—that qnnlitativo 
theorie^i which appear ueiuilly to be valid are not good enough, 
and greater and greater exactness must be sought. Motooi’o- 
logical phenomena are so complicated that Rome enu gonoriilly 
bo found to support almost any theory. Sir Gilhorb romarkod 
that ” more than once I have seen in journals of roputo tlio 
artless remark of an author that if he were to limib his ruHnllts 
to those which would satisfy the critoria of reality bo wrmld 
obtain few results of interest I ” 

It is disconcerting to the meteorologist, and porhapB amualtig 
to our physicist, to find that a prediotinu formula will yiold very 
good results for a large number of yeai\s, at any rato aa regards 
extreme abnormalities of an element, and then without warning 
suddenly go wrong. It is understandable that tlie metoorologist 
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should 1)6 raluctaut lo publish force ns Is while this sort of tiling 
cun Imp pen, und of course he must not rest content (iind is not 
doing bo) to leave things in such a .state, AVhilo, ns Sir 
(tillwrt says, " the forecasting efforts of a charlatan are judged 
by Lhoir nccaHionnl Riw;oosaoa, and it is the occasional failures of 
a govornnient department wliidi arc reinomborud against it,” it 
is also perhaps wise that fru’ocasts about which there is sonio 
doiHbt slioivld not. be published. ‘ But the correlation ratio.s 
quoted by Sir CUlhort, which are oidy u .sample of ivihat have 
hoeii computed, really do show that forecasts cun be made with 
much grcatoi’ ncouracy than oan bo done by tossing a coin. 

Prof, Franz Linko took as hia subject “ The lulluonco of the 
Stratosphere on the Development of Cyclones,” and introduced 
a discussion on the possibility of reconciling the Norwegian and 
tTorman-Aufitrinn schools of thought with the remark, ” One 
uotice.s that a temperamental contest lias been taking place 
between Norwegians on one side und ttormans and Austrians on 
the other side; one miglit say that tlioro is a Norwogian-Corinan 
front. Tliis scientific front has led to a dovclopmoiit of latent 
energy, and thereby advanced the scioiico of meteorology.” 
Since the first onunoiation of the ainiplo Norwegian froiilal 
tlieory of cyclones, wliidi coiiccvnod tho tro])osphcre alone, our 
picture of the origin of nature of ijyclaiios has tended to liocoino 
more and more complicated, as indeed it must bccomo if it is to 
bear somblanee to reality. Much has been written on the effect 
of tropopauso waves on tho jiressuro and weather conditions in 
the troposphere, and Prof. Linko vi.snaliscd a comiilox series of 
poaaihlo mrtions and reactions between stratosphere and tropo- 
Hphore which would explain the known phenomena of tho forma¬ 
tion, mnvemeilt and energy cxelvaiigcs of cyclones. lie con- 
eluded: “ On acooiwit of the progress attained on both sides, 
the (Torinaii-Norwogian front is about to die. Tlio conflict as to 
Avfliethor the stratosphorioal or iroposiihorical occiirronccs are 
primary is based on a false question, In evory level disturbances 
can originate wiioso oWeets extend throughout the air ma«5CB . . . 
The theory of tho complex cyclone is natiiirally a disillusion for 
all those meteorologistg who had hoped to he able (o calculate tho 
variutions of the weather by simple formuhe. Tluit will l)o 
pimsiblo only when every single day wo have reports from a gi'oafc 
area of the Earth’s surface up to groat hoiglits. Kemomhoring 
the groat advances in the techniquo of flying, wo can Iki])o that 
that soon Avill ho the case.” 

At ono of the most oiitortaiiiing and instruotive incotings of 
Section A, Prof. Linko showed a ciii6 film of oumuilus cloud 
formation. Photogmplis of clouds were taken at intovvais of 
from 3 to fi soconds througliout thoir life, and wore jnit through 
the projector at the rate of Ifi per second. The events of a 
wliolo afternoon were thus condensed down into a few minutes. 
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It wa« indeed ftisciuating to see a oloud begin to form oyor a 
ridge of hilla, to watcfli it grow, the wliol© mass “ boiling " 
fuidoiialy, and perhaps to see a big lump detacli itself and float 
ofl ns an isolated " wool pack/’ or to see an anvil form at the 
top. In another part of the film, typical heat convection, 
" April weather," clouds wore seen to form and float away with 
the wind. One could have widied that the film was not speeded 
nip so much, for, although the film was repeated, somo of tlie 
more interesting phases in the life-history were over before one 
could see clearly what was happening. This simple, but 
extremely convenient and dramatic method of cloud study was 
devised in the course of investigating the meteorologicjvl condi¬ 
tions necessary for successful “gliding" and “soaring" 
nights, and it is proposed to go on and study other cloud typos 
in tlie same way. The tediunn involved in watching clouds for 
long periods of time is no doubt partly responsible for bho eparso- 
ness of experimental verification of the suggestions which have 
been made regarding the mode of generation and ohango of form 
of clouds; and the rapid fire of questious which followed Prof. 
Linke's film demonstration showed how keenly field observations 
are appreciated. 

It may perhaps bo possible to obtain further evidence by the 
film method for the existence in the atmosphere of the various 
oloud forms so ingeniously obtained in the Inborntory by Sir 
Gilbert Walker. One of his collaborators, Mr. A. Graham, gave 
an account of oloud forms produced in a •thermally unstable 
layer of air, subjected to a single mechanical shear, and sub¬ 
jected to no shear. The forma obtained liavo all been oliaorvod 
in the atmosphere; but if the ohango from one form to another 
when the conditions change, and the direction of motion in tlio 
centres of the cells, could be clearly demonstrated by a 01116 film, 
it would go far towards convincing one that the pabteriis observed 
in the slcy are due to thermal instability and not to Helmholta 
waves. 

Prof. Vegard summarized existing knowledge of aurorm, and 
proceeded to discuas what can bo deduced from it regarding the 
constitution of the upper atmosphere. The apeoti’n of au-rorie 
have been measured at Tromso and elsewhere from 0,000 ®A., 
right tlirough the visible wave-lengths, to the limit of ivtmos- 
pherio transmission in the ultra-violet. Apart from the groen 
line and two red lines, the speotrum is predominantly that of 
nitrogen, and there ia no evidence for the layers of hydrogen and 
helium which it has been argued muab exist in the U'ppor 
atmosphere. An effect has been observed in 'whioh the nitrogen 
bands become enhanced relative to the green line, as the altitude 
increases; and the temperature of the moleoivles emitting the 
auroral lig^ht has been estimated from the negative nitrogen 
bands. This information, together with other observations 
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regarding the strcnmors, etc., haa been utilised by Prof. Vegard 
to build up a fairly complete, piottire of the constitution of tlio 
upper atmosphoro. He regards it us Ijeing similar to the sun’s 
oorona, and claims that ihis picture Ills in with radio-echo work 
and with Rayleigh's and Slipher’s specti'nl observations of tlio 
zodiacal light and the luiuinesconco of the night sky. In the 
time alloblod to this paper it was imposaihlo that the .subject 
should 1)0 considered in all its detail, and coulirmation of the 
conclusions, either experimentally using the I’olar Year (lata, or 
tlieorotically, will be awaited with interest. 

If we may bo ponnittod to make a distinction Ijotwoou geo¬ 
physicists and other physicists, it may bo claimed that in t)he 
early days cosmic radiation wa.s priuiai'ily the study of geo- 
pliysicisl's, and only later hos it attracted wider attention. 
Would that jjhysicista could ho induced to take an intoroat in 
other meteorological studies, for altliougih few can bo expected 
to interest '* electron ohasors ” in tho way that cosmic radiation 
has, there are many with both theoretical and practical uspeots 
which should stimulate tho interest of physicists in general. 

Prof. P. M. S. Blackett, F.R.S., opening a disonsflion on the 
positive electron, described how this waa first dotectod by 
Ander.son and by Blackett and Occliialini in the course ^of 
the study of cosmic rays by tho cloud method. The 
photographs allowed the presence of [lositivoly olectrillod pui- 
ticles, tho mass and magnitudo of tho cliurgo of ivhich did not 
differ from those of tho negative electron hy more than 50 ]Dor 
cent. Those positive electrons appoavod to originate in some 
disruptive process brougiit about by incident cosmic radiation. 
In an earlier iinpor Prof. E. Rogonor Imd described his latest 
rosoni'ches in tlio distribution of cosmic radiation. It was 
fascinating to hear at Ilrst hand from tlio iuvciilor about the 
ingenious devices incorporated in' his counting apparatus. The 
height is inoafliircd by the pressure, which is recorded 
by two aneroids, one of which is of very high aenaitivity and 
only comes into play when the inatrnmont is so higli up tlliat the 
one of ordinary sensitivity is recording only very inacouratoly. 
Perhaps the neatest feature of tho apparatus was tho cellophane 
covering, wliioh maintained tho tempovaturo up to or above the 
ground value at 30 Km. height, The action of tho covering was 
the sumo os that which is supposed, but, according to Wood, 
does not, oocuv in a grceuliouso. 

The condensation of water plays sucli an important part in 
so many atmospheric phonomona that it is remarkable that wo 
are still in comparative ignorance as to its inochanisin. Some 
aspects of tho problem wore discussod at a meeting of the Do]iart- 
mont of Cosmicnl Physics, under the chairmanship of Prof, J. J. 
Nolan. It was evident from n number of tlio papers that 
•experimental diffloU'ltica in tho way of the investigation of this 
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airbjecb are largely responsible for our ignorance. For oxuinplo. 
Dr. Simpson believes that the appoai'iinco of maxima and 

minima in the frequency ciirvcs of cloud parti<'-Iu and I'ain-drop 
abses feiind by several investigators is net due bo the oxistonee of 
groups of drop aizes in a regular series; but is diio kt some 
experimental error connected, poiiuips, witii the method of 
ineasui'emeut of the drops, 

Experimental difficulties wore also roferi'od to by Mi’. II. L'. 
Crreenj in a discussion of tho methods that liavo boon invented 
for measuring the number and sizes of particles in tho atino.s- 
phere. Ho stressed the limited ap])lical)ility of most of t'ho 
methods, nnd remarked; “In a recent com[)rohonsivo nccount 
of methods for estimating dusts in industry, Profesyor Iloymann, 
of the University of Berlin, refers to some seventy papers con¬ 
taining descriptions of sampling instruinonts. Unfortunately, 
although there is a wealth of instruments ^Vhicli are portable 
and easy to manipulate, it is difficult to find any that is really 
efficient in precipitating the particles of tho aerosol in a state 
for o0ective examination. Workers have hitherto lieon liandi- 
enpped by the absonco of moans for testing the etficienoies of 
their instrufluents, but -frith tho advent of tho ultra-inicroscopo 
and sedimentation methods, this difficulty should disappear.” 
Finally, Mr. L. H. G. Dines reported that “ it is found that in 
about half of all the soundings (of tho uppor ahnosiilioro, using 
moteovographs fitted with hair hygrogra]>h8) at somo stage of the 
flight, the hair expands to a length greater than that corros[)ond- 
ing with Immersion in water or an ordinary artificial fog. . . 

A-b first when this phenomena was noticed tho writer supposed 
it to have little significance, and thought that probably it only 
represented the measure of his ignorance of tho ^ironiso response 
of hairs to changing conditions of relative humidity. A.8 time 
went on this explanation grew leas tonahlo, and tho convicftiou 
grew that there must be some physical condition proaont in many 
clouds which was not present in tho ordinary artificial fog.” 
The true interpretation of the hair hygrogrnph record when it 
shows an aiiparent super-saturation ia still, however, a matter of 
Hpoculation. 

Prof. Nolan de.scribed some experiments made to tost, amongst 
other things, whether the low mobility ions required by Wilson's 
theory of thunderstorm electrification are dii’cctly produced by 
discharge from rain-drops when 8ub|ectod to tho intense oleotrio 
fields which obtain in thunder clouds, Uo found that no sudli 
lone are formed In clean air, even if tho field is so in tense that 
the drop is broken up, and that therefore somo other explanation 
must be sought 

Mr. A. C. Beat renovted ni series of two years' mdasuromeuta 
of the temperature differences over the height intervals of 2*6' 
to 30 cm. and 30 cm, to 120 cm. over grass. Such moasiiro- 
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menis tie those nro of firat-cluas impovtaiico, for not only ia the 
mimber ovciilnhlo Hmall, but also they are fundamental in all 
Avork dealing with .stnl:>ility and turhulonco in the ntinosphere. 
The main conolusions of the work wore suinmnriHod by Mr. Best 
i]i a wn'ios of graph.s ninl tablesj but it is to be hoped that 
lie will make tho ooniploto rasults nvnilalilo to the meteorological 
public in duo cotirso. 

Climatology wJin tbi« yaav left to the consideration of Section 

g_Geograpliy. Prof. LI. Uodwell Jones and Mr. F, H. W. 

Green dealt with the wind and rainfall of Kenya and Uganda. 
Naturally there are few data for some parts of these countries, 
but oven so tho offeot of tlio major topographioid features cun 
bo discerned. For instance, tho oaatorn highlands form a 
definite rain shadow and tho nortliorn rift separates one 
type of distribution from another in tho same latitude. As 
ie‘Uird8 wii^d, laud and sea Inoozea arc very prominent cu 
the northern verge of Luke Victoria, and may at times deflect 
the norma! monsoon direotions at Zanzibar. In this section also 
there Avas a paper by Ib’of. C. Daryll Fordo on Variations in 
the native economy of arid regions,” wlioroin ho shoAved that 
climatic divisions into “ hot ” and " continental ” deserts and 
gradations from Avinter to summer precipitation appear to bo 
largely irrelevant to the elassificution of native econonucs,. 
physiographio and biological conditions and cultural history 
being far more important. 

Seismology was ropj-osentod by tAvo papoi’s in the Department 
of Cosmitml Physics (Section Af) meeting on Soptemlier 12th. 
In tho first, Mr. 1'. Tillotson argued that a Avrong identification 
of one of the aories of seismic waves arriving at an observatory 
has in somo ciusea led to an incorrect conclusion ns to the depth 
of focus of the earthquake. English oarthquukea, although 
gororally mild in intensity, are naturally of peculiar interest 
to an English nudionco, unci tho Association Avolcomed an-aocount 
from Father J. P, RoAvlnnd, S.J., of his attempts to trace 
tHie source of an earthquake Avhich disturliod the northern part 
of England on January 14th of this year. From fho reports 
received from varioiifl parts of tho country ns to tho intensity of 
the shock felt, it was possible to draw iso-soisraal ourves which 
centred roughly on north-Avost Yorhahii'e. More accurately j***’^^ 
data from a numbor of seismologioal observatories limited the 
area in which the focus probably lav to a small triangle 
near Hawes, wherein a fault is shown in tlio geological survey 
map. Tho data are not accurate enough to prove conclusively, 
that the efirthquako was associated Avith this fault, and not one 
of a number of others which lie fairly near, but Father Rowlnna 
considered thoro was little doubt that tho source was somewhere 

in Wensloy Dale. „ 

^ M. G. Bbnnbtt. 
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The Amateur Meteorologist 

Prof. J, Fairgrieve delivered an iiddross before the Goiileroiico 
of Cor responding Seiontilic Sooietiea entitled “ The Amiiloiir 
Meteorologist/' in which ho pointed out u number of ways in 
which ainiitcuTB could assist the science of motoorology, Pirat 
oame olisorviitions, ospooin-lly of rainfall, wind and sii'iisliiue, l)y 
the establishment of instrnmeiitB in places from which the infor¬ 
mation was at pro.seut insuHicioiit. Another interesting subject, 
for the nmateiir ia the cliccking of weiithoi' forocasts us applied 
to his o\vn locality, and there is also phonology, in which liul[» 
will be warmly wolcoineil by the Ueyal Muteorologioal StKhoty. 
From those individual examples he wont on to what ho c«m- 
sidered tJio main characteriatic of amateur work, namely, dealing 
with probloma of large iimnbora of amateur and sometiiiies 
intermittent observationa, while the provinco of the profosaional 
IB more to deal ox'haiiatively with a few accurate and contiiiiioua 
records. Thus an amateur can collect reports from the public 
ami study the dovelopinont and passage of a. lieavy thunders I orni 
or a fog, and the lecturer illustrated this aspect hy reference to 
Bomo amateur studios which ho had himself carried out. Work 
of this kind ia of value in encouraging the liail)it of observation 
in the public. Finally, lie referred to the series of articles on 
ProblemB of Motoorology " in the Quarterly Journal, and 
siiggcsted that tho amateur could tackle those phyaioivl mid 
mathematical problems equally with tho profassional. Alto¬ 
gether, there is a groat deal of aoo])o for fhe nniatonr 
moteoro legist. 


Sunspots and Sunshine 

The dates 181)9, 1011 and 1921 given by Mr, J. 31. 0. Kersliuw 
on p, 207 of tho October issue of this magazine for the last throe 
minima of tho aiinspot cycle are at variance with tlio.so nUioially 
accepted, ivhioli are 1901, 1913 and 1923. It is hardly prohahlo, 
moreover, that 1933 will, as Mr. Kershaw nntioijiates, prove to 
be bho year of the next miniraum; during tho past ten moiillis 
there has at times boon very considorahlo solar activity, in 
particular from January to March, when the spot-grouj)H wore 
on several ocoasiona largo enough to Iw seen through mist wiili- 
out toloRcopic aid. 

Mr. Korsluiw’s contention that years of sunspot niinimum are 
years of abundant sunshino in Fnglaud must thus Ikj rngarded 
as negatived by hi a own diagrams, which indicate that 1913 was 
innrkedljr dofloiont in this roapect, and that 1923 was su'b-noiunal 
at a majority of tho stations ciioson for his investigation. (Tho 
Annual Summary of tho Monthly Weather Ueport stigmatised 
1923 na “ a dull and wot year.”) Furtliormoro, 1889, tho Inst 
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apot-minimum yoav of tlio iiinoteentli century, has never aince 
been equalled for sunlesanoas nt Kow Observatory. 

Wo have good evidence, liowover, that aouth-east England 
liivs, for some time past, exporiencod a briglit and notably ivarm 

sinnmor late in the decliniiig phase of each sunspot cycle_ 

usually about two years in advance of tlio minimum. The 
meteorological statistics at Greenwich Observatory show this to 
have occurred regularly back to 187G, when registration of sun¬ 
shine was begun there. Since then the years of sunspot 
minimum have been* 1878, 1889, ilfiOl, 1913 and 1923. That 
the HummorB of 187(5, 1887, 1899, 1911 and 1921 in this part 
of tlio country wore all characterised by high temperature, and 
five of them, at leant, hy ])ronoum:Gd excess of sunshine is 
demonstrated by the following n.bstrnctfl from tlui Royal Obser¬ 
vatory records. (Cori-espouding figiirea for 1933 are added for 
purposofl of comparison.) 

GuHnwwxoii OnspjivATouY—Jimu to Augurt. 


TUMPERATXJllE, RUNSHOTK 

NlimbiJT of 


Ycnr. 

|{ftronii 
Mo^tlmiini 
+ iiicun 
Mloliniim). 

DIfforonco 

from 

Nornml, 

184i-10a2. 

(inya wltti 
Afnxlinuni at 
or above 

80“ r. 

(Normal = 18.) 

Toffll. 

DlHorenfe 

from 

Nomial, 

18S1-101G. 



°F. 

Day.s. 

Hrs. 

Hrs. 

1876 

64.2 

+ 2.0 

28 

616 

+21 

1887 

64.2 

+ 2.0 

27 

715 

+ 120 

1899 

64.7 

+ 2.5 

20 

756 

+ 161 

1911 

65.9 

+3.7 

37 

819 

+ 224 

1921 

64.2 

+ 2.0 

22 

686 

+91 

1933 

06.6 

+ 3.4 

3] 

698 

+ 103 

Tliore 

Ls rousoti 

to iKjlievo 

(hat the sunshine valuc.s 

given for 


1876 and 1887 may be Huibstantially too low; by the middle of 
the “ nineties " the sphere of the recorder had deteriorated in 
such a manner a.s to involve serious loss of trace, and comparable 
statistics are not considered to have become available uaitil 1897, 
wlien a now sphere was taken into use. 

Tn the abscnco of any quantitative data for sunshine prior to 
1876 , the full comparison cannot bo extended further back. We 
may nolo, however, that the sunspot minima of 1807, 1856 and 
1843 wore each preceded at intervals of one to three years by 
summers which wore described in ooiitemporary literature as 
" fine ajid bright,” iiiul which records show to have been 
dofjidodly drier than usual, ’fiho period from June to August 
in 1864 was marked by acute drought, England and Wales^ na 
a wliolo receiving only 60 per cont. of the normal rainfall during 
the thj-ce months, according to the data publiahod on pp. 300-6 
of lintiah Rainfall^ lOSl. From the same source it may bo 
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ascertained that the June—August jjvecipitatiou was 11) per 
cent, below normal in 1854, and 10 per cent, below iiorniti.] in 
1842. Of the three suanmers just montionod, only that of 1842 
was partioulnrly warm at Greenwich, on the basis of moan tein- 
peratuTOj onch of them gave approximately tho uvorage nnjiibor 
(13)' of days with maxima in tho “ oiglities,” thoro l>oing‘ 15 of 
these in 18fi4, ;11 in 1864, and 17 in 1842. 

Tho whole matter is one for future investigation j at prosonfc 
our records do not cover a loiig enough period to oiniblo dollnito 
conolusions to l)o drawn. Meteorologists aro woll aware how far 
the arm of coincidence can roncli, and few of them aro likoly to 
dispute that the association of outstandingly well-ljohiivod 
auinimors with the near apjivoaeli of six conaoeutivo inininiii of 
the sunspot cycle might conceivably come within its comproboii-- 
sivo span. Nevertheless, it is tempting to assume that tho con¬ 
nexion is a i-eal one, and that the memorable snmmor of 1933 ia 
somehow linked up with tho solar procc.saes coinhioing to u hhii- 
apot luiniiuiim in 1934 or 1936. 

It is to be feared that oven if such n relationship can ovontiiiiilly 
be proved, it will give us no great help in solving tlio probloinH 
of seasonal forecasting, since tho i>]taEe3 of tho sviuspot cyclo are 
inconstant and, in the liglib of existing Icuowlodgo, unpro 4 lint- 
able. The famous 11-your (^or 11'125-yoai') “ poi’iod is moi'oly 
the average length of the interval between succesHive poaks of 
solar activity. How this may vary ean lio judged from a «tiidy of 
Wolf and Wolfer’s tables, which sliow that there were maxima in 
ilS30 and 1837, but none from 1787 to 1804 j a niaxiiniim may lio 
separated from the ensuing minimum by as many as 11 years 
(e.ff,, 1787-1798), or by ns few as three years (e.y., 1830-1833). 

A recent investigation by W. B. Schostakowitsoh, of the Soviet 
Meteorological Service, into sunspot rolationsliijis with dilforont 
meteorological elements over tho various continents uiid oconns 
has led liim to the conviction that markedly luoro procipitfthbni 
fails over the earth as a whole at times of spot inaxiniuiu than at 
times of spot minimum. _ If this is so, it scorns quite logical to 
infer ^a decrease of oloiidinoss, and consequently an incrooBo of, 
sunshine, at the latter epoch, thoiigli so far as Kiigland is coii- 
perned it is evidently not the actual years of spot mininuun tlint 
give most insolation. 

Should it ever be shown tlmt southern England does regularly 
experience a particularly bright and Avnrm summer at an interval 
innging from one^ year to three yoar.s before tlio minimum of 
■solar activity, this varying period of separation betwoon tlio 
two phenomena might perhaps bo explained on the assumption 
that the actual position of the spotted area is involved in tho 
MUimxion, It is Icnowii that with the advance of each pulse 
in the solar cycle there is (or Iiiia been ns far back an tlio middle 
of last century) a fairly steady dooreaae in the menu Intitudo nf 



jNov. I«a8] THB METEOEOLOGIOAL MAGAZINE. 28fS 

the Bpots, Two years before minimum ib is normally the zonco 
from 0° to 9° north and south of the sun’s equator that are 
•eliielty nftectod, but these limits avo subject to fluctuation^ and 
tlio poniiltiniiito year of one cycle may bo chav actor ised by the 
same moan spot-latitude us tlie ante-penultimate year of the 
next cycle. Since both auronu and magnetic storms are Iwlievod 
to originate in emiinntions from restricted ai'oas of the solar 
envelope, it doo.s not seem unreasonable to suppose that, thi’ough 
somo unknown train of evesits, southern England’s summer 
weather may bo favourably influenced by a concoutration of 
activity within G° to 9° on either side of the .Holur equator. 

In view of Mr. Kcrsliaw’s Iwlief that a throo-ancl-a-half or four 
yoai'H perM)di<;ity can lio (racod in the Hiinshiiio reoerds for 
English sLutions, it may be worth while recalling that in 1907 
W. J. S. Lockyor detected a cycle of approximately 3-75 years 
for solar ])rominonces. 

_ E. L. Hawku. 

Discussions at the Meteorological Office 

The subjects for diseussion for the next liwo mcotings will be 
NovoiiilKir 27th, 19113.— 'i'hc 7 ^ 1(11 iits'iiducc of ih& ctecPi'-ic 

chai'(jc.. by 15. Schwoicllor (Problomo dor koKiiuschon Physik 
XV, Haiuburg, 1932) (in Gorman). Opener—Dr. H. Spencer 
Jones, 

Docomlxir lltb, 1933 .—Sound my hullooii njtcc 7 its at Ahislco frooti 
1921 to 1929. By B. Bnlf (Stockholm, Modd. Motoor. Hydr. 
Anst. Vol. 5, No. 5, 1932) (in French). Opener—Major 

A. 11. K. (Joldio, M.A. 


(lon'ceponbeuce 

To the Editor, The Meteoroloyical Magazine, 


A Meteor Shower 

Last niglit, Ootober 9th, 1933, a most aiuaKijig moleoi 
shower was observed at Eskdalomuir. 1 think it worlli while 
forwarding you a description, as pi'actically tho whole of England 
and tho oxtromo east of Scotland wore undor a thick cloud shoot, 
?it> that tho phenomonon would probably not bo observed in those 
parts. As regards tho British Ifilca as a wliolo, it would probably 
havo been observed in Ireland and western Scotland, It may 
just possibly have been aeon at Edinburgh. 

The shower was first observed at 19h. 4fim. G.M.T. bjf Messrs. 
\V. 1. Jonas and \V, A. G, Webb, who drow iny attention to it, 
and \ve watohod it for a considorahlo time. Tho sky to tho 
south and east (nearly to tho zenith) wna covered with nimbus 
and alto-stratus clmicl, the latter presenting ft defflnito edgo; 
Tho ftlto-Btratus was associfttod with a cold fi'pnt ” whioli had 
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paasod Eskdalemiii]- ab 17h. 30m. Detached cumulus cloud was 
visible Ioav down in the west, bub between the two banka of 
oloud the sky was clear. The alto-stratua was slowdy retreating 
6a8b%varda. 

Literally thousand of meteors, some very bright, were observed 
between 19h. 45in. and 20h, 30in. They wore observed nt 
practically all parts of the visible aky, and their paths, if 
produced backwards, seemed to radiate from an area in the sky 
in the constellation of Draco near Beta Draconis. The tracks 
of tlio motoora wore mostly not very long and appeared at nil 
parts of the sky to within about 10°-15° of the horizon. 

The meteors were most Humorous and bright during tho first 
half of tile poriod quoted above, thei'oafter dcjcruasiiig ui 
frequency and in the niimbor of bright moleors. By 20h. 30m. 
a sheet of cumulus had spread up from the south-west and 
covered the aky. Thereafter there were partial clearaucos and 
occasional meteors could ho seen. At 21]i. lOin. tho sky cleared 
oonaidorably and from thou until 22h. IGm. occasional moteors 
Avoro scon. Ono or two of these latter ones did not appear to 
radiate from the area in the constellation of Draco. 

L. Dodb. 

Tlu: Observaitn-y, EsMalemuir, Langholm. October 10th, 1933. 

f Moteors Avoro also reported on the aaino day from, tlio avIioIg 
of Europe (from Ireland and Portugal to Uussia), tlio 
Moditerranoau and the Gold Coast in 51^° N. Tho meteors 
were not especially bright jjut attracted attention by their 
numbers; according 1>o Mr. 11. Forbos-Bontloy at Malta they 
numbered about 22,500.. They loft yellowish tiails. Mr. A. 
King in Nature defines tho radiant point on tho moan of four 
obsorvatioiiB (Eskdalemuir, Armagh, Omagh and Malta) as having 
an azimuth of 264'G° and an elevation of 54*5°. At Agon a 
Swodru Mr. L, J. Packham described tho direction of motion 
ny from north to south, 

Mr. G. P. do3 Santos, Lloyd’s Agent nt Faro, Portugal, Avrites 
that at Faro the shooting stars irradiated fi’om a fixed spot 
in tho sky, somewhat situated in the midst of the constollation 
of Ursa. Minor, tho stars folloAving the trajeotorios of north— 
south,^ north—south-oast, north—south-west. Tho phenomenon 
hero in Fnro practically lasted from 8 p.m. to 110 p,ra., tho 
brilliancy of tho shooting stars not being very great, and it Avafl 
onsuod by a tliick^ white fog, spreading all ovor tho sky.”— 
Ed., __ 

The SummeiT of 1933 at Newquay 

^ we have been onjoying on excellent sunnnor it will bo 
interesting to see hoAv it oorapareg with provious good ones. For 
purposes of oomparison I take summer to bo tho four months 
Juno to Sopteralier. 
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Wo will comnicnco with ii table giving the main statistica 
for lino aitmmors. 



Momi Max- 

Mumi Miu> 

Ruinrall. 

Hail) days. 

Sniisldno. 




111. 

No, 

ill's. 

1808 

0-1'8 

r.r.*3 

5-or. 

88 

056 

1800 

07-0 

00*8 

7’r*o 

48 

045 

1011 

07*7 

0-1*0 

7*1)1 

42 

1,028 

1021 

00*3 

f.0-1 

0*00 

38 

878 

1020 

or»-] 


7*s;t 

47 

756 

1038 

00*1 

r»0’-i 

8*10 

63 

853 


Ill our oliimvto (wiiicli wo tie not apprcoiato ns wo sheuid) 
tlioro is no siioh thing as woathor repenting ii-self. So we find 
tho good aiimiuoi's vary consiiloriibly nncl that no two are alike. 
1899 ainl 1911 are diatinetly tho boat. 1887, tho firat jubilee 
year, was pcdinpa oven bettor; but’local data are not avnilablo. 
1898 was very dry, but comparatively cool and with a lack of 
sunshine. 1921 was very considerably helped by a very dry and 
sunny June and a very hot July. 1933 compares fairly well 
with 1920. 

The charaotoristioR of this siiimner have been its ovonneas, no 
month liaving been very iiot or dry or sunny, and tliibt tho rain¬ 
fall Ims lioon in flvo difttinet speUs, doing, I imagino, tho groatost 
good and least liavm for the amount of rain. For Ibo gardous 
tho rainfall lia.s lieoti almost perfect and their produce has been 
plentiful aud of oxcoUoiit quality and tho various crops spread 
over a eonsidonvblc period. Tlio early farmer was not ploasod 
with tho rainfall in August; but be was compenHatod by tho 
lU’ouglit from August 29th to Soptenilior IGth, whicii also 
omiblcd tho “ afternoon farmer ” to finish harvest almost neck 
and nook with him. 

Tlio holiday maker seems to have lioon porfectly .sntitffiod and 
many h.avo prolonged their stay on account of tho good weather. 
1 did not notice many sun-bliatorcd arms; perhaps tho nuioh 
talked about and boosted ultra-violet rays Avoro loss virulent 
tlian iTi some other .sumnievs. Tliere avovo vory many wai-m, 
but vory few really hot days and foAV cool days. 

Another point Avas tho absonco of any strong Avinds to daningo 
tho crops. Tho only complaint I have hoard is that a drop 
more rain in Septomlior avouUI hnvo lieon good for the " roots.” 

I have been asked Avhnt is tlio probability of this good summor 
lioing followed by a hard winter and n poor summer next year. 
My reply has boon that I may ho a fool, and probably am; but 
I am not a long-period Avoathor prophet. 

C, C. ViQuns, 

Mamis Mil, I^eiogitay. October 28«i, 1083. 
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The Hot Summer and the Scottish Snowbeds 

Paj)oi'8 on the porruauent (1) Soattiuh snowboclB appeared in tliis 
magazine, Vol. 40, 1005, and in the Geographical Journal^ 
Vol, 27, May, 1906, tlie foraior by the writer of thia note, and 
tho latter by the late V. II, tiatty. Tlio articlea dealt with r.he 
anowbed in the Observatory Gully of Ben Nevis which had never 
been known to molt. A siinilar snowbed exists iii tho Cairn- 
foriiiH in the Garbh Choiro of Braoriaeh, whore anow has novor 
in living memory been known to be absent. 

It seemed to mo that the hot suimnor lonpled with n low 
snowfall last winter in the Highlands war runted a carofid in¬ 
vestigation this autunpi of those snowbeds. Though uri[ablo to 
go north myself 1 have ascertained from kindly Scottish corres- 
poudonts that the Garbh Choi re snowbed under Braoriaeh was 
etill in oxiatonco on September l7t.h but had comidotely gone 
by October Ist, for the first time in memory. With regard to 
tliQ Ben Nevis district infoi'ination alamt the snow'hed in tho 
Observatory Gully is conflicting. On Septoni])cr 22nd, howevirr, 
tlioro Avas still a small patch of snow remainjiig under Aoimoh 
Beag(4,OG0 ft.), which I had noted some 16 years ago Jind jdmtu- 
griiphcd from above, and at tho time had thought iv. looked 
ns largo or larger than the Bon Nevis bod. This was probably 
tlio caso. Whether it entirely molted, I have* not Iwen 
able to find out, but if it did (lian])poar thero could hardly have 
been more than a fortnight before fresh suoav would have 
covered i t. 

Thus tho Braoriaeh anowfield of tho OairngonuK <;an no longer 
be regarded as permanent although it may quite likely mn- 
nppoar only onco in ■ fifty years. U. 1*. Banbky. 

Jfeutcliurck liccJorg, Hereford. October UOtk, ]033, 


SpoUe of Sunshine 

I thank Mr. Bilham and Mr. Carter for their response ti> niy 
letter on tho nljovo subject whioh appeared in the April 
Magazine. Witli Mr. Billmm I agree as to tho mo of tho word 
fllioll instead of period, and Avith Mr. Carter in substituting 
99 for 30 days. 

When I .suggested tho spells I had in mind simple definitions 
AA'liioh would 1)0 applioahlo to the Avholo coniitry just as tlio 
various dottnibioiiH for rainfall are uniform throughout. The 
definitions now auggesfed vary for every station in tho country 
and aro complioatod. Each station has a different “ maximum 
possible " which is the basis of the sohemo as noAv amoiidod, 
Such would invohm considerable lalwur, and can l>o done in two 
ways (a) by graphical metliod, and (i) by tho preparation 
of tablo^i for each station, 

(ft) The graph would show the citvve of the " quarter 
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possible/’ “ half possible ” and Ibo normal and each day’s sim- 
aliino, and would have to be plotted down. 

(6;) A table for oacii Ktiition avouUI be prepared from a graph 
and would kIiow for ooch day " posKiblo,” " linU possible,” 

” quiirtor poasiblo ” mid normal. Thereafter each day would 
bo ela.HiiHlod. 

Ti> the trained mind this is not an objection, but if classifioa- 
tion is to bo adopted gonorally it may have to l>o enrriod out 
by obsorvors who iinvo not the exporiomn to follow such n method, 
l)\iriiig my leisure, which is not extoasivo, I propose to 
invostiguto tho schonio us it now stands amoiidcd by Mr. Carter, 
and later will supply a note of my ro-sults which will cover a 
period of fully .‘10 years. Wiouiam Dunhaii. 

17, Kay I'ark, Kilmarnock, October ‘\Qtli, 1033. 

Rainbow preceding Waterspout 

I notice in Mr. J. Cricliton’K artiiilo on a ” Watorspoiit in Kirk¬ 
wall Bay” in laat October’s isHUo of the Meleorolot/ii^al Mat/azine 
there i.s mention of ii circular or halo rniiihow preceding the 
waterspout. I ahouUl like to mention that there was a similar 
occurrence at hhistlioiiino following soon after tho passage of a 
roll cloud described in last Juno’s Mcieorolof/tcal Muyazine, 
This rainbow was low down in tho sky close to the horiy.on out 
at sea and resembled a C/olourod s|n>t-light'and tho diameter 
was about twice (he size of a full moon when soon overhead. 

J. Mokoeu. 

17, (S7. James’ Mansions^ TmiuIou, AMO. October 1033. 

NOTES AND QUERIES 
Memorial to Buys Ballot 

A. Counnitteo has Ixson formed in Kloetiiigo (Holland) for tho 
puri>oso of erecting a Moniorial to Buys Ballot, who wan born 
in the year 1817, and who was one of the fir.st pioneers in 
meteorology. 

As Buys Ballot’s reputation is world wide, it has been 
anggestod that many t>f his admirers would like to contribute 
towards the erection of the memorial. It is propfisod to erect 
tho memorial at Kioctiiigo, being liis birthplace. 

All -sulweriptions should bo sent tif 0, Kouscnuikor, Secretary, 
Oomit6 iTodonkteokou “ Buys Ballot,” IClootingo, Ilollo-nd. 

Agricultural Meteorological Conference, 1933 

After the lapse of u your in consciiuonco of tlio ocoiiomio cl'isia 
the series of annual eonforoncos of workers in Agriciiltural 
Meteorology was roauintod on Octoboi’ 6tli, when a woll-attended 
mooting was hold in the Moteorological Oflice, South Kensington. 
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TJw confor6nce,9 are organised by the Ministry of Agriculburo 
and Fisheries in connexion with the “ Grop-woatlior " scheme 
in augur n Led in 1923. 

In a paper entitled The Growers' Year Book," Sir Napier 
Shaw expressed the view that agricultural motoorologiats are 
greatly hampered by having to refer their data to the arhiti’ary 
and inappropriate divisions of tho Gi'ogorian calendar, and pro¬ 
ceeded to outline a achoine for dividing the year into four 
quarters centering at tho solstices and equinoxes, Each quarter 
would comprise thirteen weeks beginning on fixed dates, grotipod 
into " chapters " of fonr or five weeks, 'Bho year would bo 
regarded as beginning on November Gth, and it was further 
proposed that the weekly values of rainfall, sunshine and accu¬ 
mulated temperature shouild bo integrated week by week from 
that date. Sir Thomas Middleton sjjoko in support of tho 
scheme. 

Prof. H. V. Blackman read a paper on " Some Effects of 
Temperatui’o on tlie Growth of Plants," in which ho gave sumo 
interesting examples of the effects of toniporature changes on tho 
growth of coroala and on the flowering of orchids and other 
plants. 


Br. E , A, Fislier dealt witli the subjoot of " Sampliiig Obsor- 
vations," with special roferonce to tho Ministry’s sohomo for 
precision observations on tho wheat cvo]). Tho question of 
sampling is of great impoi’tance in any sorios of ob.sorvations of 
this character, and Dr, Fisher’s lucid exposition was followed 
with much interest. 

In tho absence of the author, co])ica of Mr. W. Ilorrod- 
Heinpsall’s paper on " The Weather and Boos " wore cirevilatod. 
Thp direct and indirect effects of woatlior on bees are interesting 
and important, as may bo illnstratod by tlio following quota¬ 
tion :—" The effoot to the farmer, through blio operation of 
adverse weathei* conditions on tho bumble l)oo, may bo appre¬ 
ciated when it is roaliaod that this bee is practically tho solo 
agont responsiblo for tho pollination of tho rod clover, A 
paucity of 'bumble bees means meagre crops of rod olovor seed." 
It woidd bo diffioult to imagine a better illustration of tho 
complexities invoB^cd in the problem of tho relation between tho 
weather and the crops. 

The Conforonco was preceded by nn instructional otmrao, which 

wasnfctondod by more than twenty obsorvorg from ovop-weafchor 

-stations, hi '/n n 

E. G. BiniiAM. 


Reviews 

UtUorology for Mmters and MaUs. By Charles H. Brown. 

Ae the title indicates, this book has been written primarily 
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for officers of liho Mevohaiit Navy, luitl it aims nt providing all 
tho information required to answer the questions on Meteorology 
sot i]i the Board of Trade examinations, tho syllabus of which 
is given lit the Iwginning of tho book. 

The lirst chapter deals with tho physical properties of the 
iitmoBiihero, and osiDeciully refers to liont and the transmission, 
of heat. It only touches very briefly on these fundamontals of 
weather, and it is eonsidoved the value of the book would have 
boon enhanced had this section been treated at greater length. 

Tlio meteorological instruments used in ships are described in 
some detail in Chapter 11, the descriptions being uccompnniod 
by oxcollonb illustratioiiH (except that of tho thermomoter screen, 
whidh sliowH a screen of the old fixed typo instoail of tho modorn 
poi'tablo screen); tlio hints on the exposure and handling of* 
instruments given in tiiis chapter should l>o particularly usoCiiL 

Tho following chapters deal successively with prossuro and 
winds, cloud types and weather, tropical storms, ocean ourronts, 
optical plionomona, and organised Meteorology and the book 
concludes with a glossary of meteorological terms. Quostiona 
upon tho subject matter included at tho end of each chapter and 
a selection of examination quc.stions given at tho end of tho book 
will assist tho student in propni’ing for his examination. It ia 
doubtful, however, whether an officer will derive any very dotinito 
ideas upon tho actual physical processes of weather from a 
perusal of tliis hook. These processes, a working knowledge of 
whioh is essential for any ollioor if ho is to understand and 
approoiute tlio meteorological signiticnnco of tho various phono- 
meiia encountered at sea, are only supoiTieially dealt with. It 
is rather surprising, too, to find no rofovonco to tho modorn 
conoeptioii of air masses and fronts, ivliich are of eonsiderablo 
assistance in practical forecasting. Tlio omission is doubtloBs 
duo to the fact, also somowluit surprising, that no mention of 
these conceptions is made in the syllabus of the Board of Trade 
examination, hut it serves to illiistrato tlic inherent disadvan- 
tagOH of a text-book jiroparcd tn oiiablo an officer to pass 
examinations rather than to give him a aoiiiid grounding for 
liraotisiiig Meteorology at sea. 

The book is very attraotivcly printed and produced with 
ample illustrations, and fulfils its main object of covering tho 
ground for the Board of Trade oxaminfitions. 

L. G. Gaudbtt. 


Books Rieceived 

Bulleim dc VOhservatoire de Talenoe (Gironde). (Mensuol), 
Nos. M2, 1932. ' _ 

jinnies del Ohservatorio Ifacional de Snii Bartolomf'. en los Andos 
Colombianoa, Obgorvacioiioa moteorologicas de 1930. 
BogotA, 1932. 
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itoyal Alfred Ohaervatoryy Manritim. Hcsulta of magnotical 
and motoorological obaervationa for Jaly to Docemljor and 
Yonr 1031, and January to August, 1932; Port Louis 1031> 
1932 and 1933. 


Obituary 

Sir Alexander floustoii, K.Ji.E., G'.F.O., B.Sc., LL.J)., 

—^We regret to loam of the dcatli of Sir Alexander 
Houston on Oetobor 29th lust, at the ago of OS. Sir Alexander 
had boon Diroetor of Water 1*1x0111111011011 of the Metropolitan 
Water Board sineo 1905 and tlio chomieal and baetoriological 
examinations carried out by this department have played no 
Bmall part in aoeuring the health of the vast population supplied 
with water by the Board. His annual reports, which made siieb 
plonsant rending (kco reviews in earlier numbers of this maga¬ 
zine, Vol. 60, 1931, _pp. 192-3, and Vol. 63, 1928, pp. 193-d), 
revealed his interest in meteorology. 

Wo regret to lenni of tho death on August 18th, 1933, at the 
ago of 77 years of T)r. nemmo Bos of Wngeniiigon, foundor and 
editor of the intoniutional journal Acta Phmiologicay and 
initiator with his brother, P. B. Bos, of tho Hutch phonological 
network in 1894. _ 

Wo I'egret to leiirn of fclio death in an accident on July 27th, 
at tho ago of D2, of Frank \V. Peek, one of the world's foremost 
olootrical ongincors and an authority on tho ofieets of lightning. 
His doiith interrupted preparations for an oxliaustivo study of 
olootrical diaturhances over New York by moans of a serios of 
lightning meters on the tower of tho Empire State Building- 

News in Brief 

On Octolwr 9th, Sir Henrj' Lyons, F.U.S., retired from the 
olTico of Director of tho Science Museum, which lio hn« hold 
since 1920. Tho occasion was marked by a coroinony on 
October llth at whicli Lord Irwin, President of the P/oard of 
Education, presented a writing table, and an address was read 
by Sir Richard Glazebrook expressing tho appreciation and 
admiration of tho Advisory Council of the Science ^fu8oum for 
the work which Sir IToiiry has done in making tho Museum a 
foromoat place among institutions of its kind. 

Professor Sydney Olinpmnn, professor of mathematics in tho 
Iinperiaf College of Scionoe, will deliver a lecture (open to tho 
public) on " Tlifl Sun's Magnetism " before the Institution of 
Professioml Civil S'orvants nt the Royal Society of Arts, John 
Street, Adolplii, London, W.C.2, on November 24th, at 5.30 p.m- 
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The Weather of October, 1933 

I’rcesuro wan above normal from Alaska, Canada and north- 
otifit United Statea across tho North Atlantic, South Greenland, 
loolaiid, north-west British Isles and central Scandinavia to 
Kuasia, wostorn Siberia, Houth-oast Europe and most of tho 
Moditorranoan, tho greatest oxcos-ses being 8'5 nib. at 50° N. 
50° W. and 5’G mb. at Ekatei'inburg. Pressure was below normal 
over the rest of the United States, Bermuda, tho Akoi’ob, Madeira 
and from Portnga! to Denmark, and over northern Scandinavia, 
S])itaborgon and between the Black Sea and tho Caapinn Sda, 
the greatest deficit being Jl'Y mb. at Madeira. Tcmporafciiro 
was aliovo normal over western Kurnjio and rainfall variable— 
in weatorn Svoabind and sontboni and oaHtorn Gothaland 50 per 
rent, above normal. 

Tho weather of October ovor tho British Isles Avas mild and 
nnsottlod during the firnt fortnight, with some nmiaunlly high 
minimum toinpoi'iiturea and stormy and cold during the lust 
Aveek. Prom the 1st to the Gth a high-preasuro area Avna nibiiatod 
oAmr tile country, giving mainly cloudy Avoathor Avith slight 
local drizzle, and in tho mornings and evenings mucli mist ov 
tog (except in Ireland).. Muoh sun Avas experienced on tho 
southern coast from the 4tli to Gtb, lO'hhrs. bright sunshine 
I icing recorded at Calshot and Weymouth on tho 4tli. On tho Gth 
the high-proHHiiro area gave Avay to t\\'o dopressiona, tomporature 
rose somoAvliat, ronebing 70° F. nt ITiiddorsfiold and G-reonAvich 
on the Otli, wdiilo minimum tomporatures in tho soroen did not 
ftill boloAv 01° F. at Brighton and Kastbourno on the 8tli. Bain 
fell gonorally, becoming heavy locally on the 7th, Avhon 2'25 in. 
cKicurrcd at Trecnstle (Brecon). From tho 9Lb to lltli a deep 
do[)ression moved iiorth-oustwards along our woslern seaboard, 
giving strong Avinrhs to gales mainly liotwoon S. and W. on tlio 
coasts and heavy rnin gonorally : 3*85 in. foil at Llyn FaAvr 
(Glamorgan) and 3'04 in. at Trooaatlo (Brocon). Minimum, 
tomporatures Avoro high during this time, 62° F. lioing recorded 
at Worthing, Brighton and Eastboiirno on tlio 10th. Tlmndor- 
storma occurred at Gorloaton and Rlmyador on the 8th, and 
hail AviiH ropm'tod locally. In tho rear of this doprosaion a bright 
sunny day Avns oxisoriencod on tho 12th and tomporature fell 
someAvhut. From Ihon until tho IGth depro'siona moved caatwavds 
to tho north of tbo British laloa and AA'catliov Avas unaottlod with 
rain locally and SW.-W, Avinda. Tomporature continued to fall 
and hail was reported from many places on tho 18th and snoAv 
on tho Scottish hilla on tho 17th. On tho l7th and 18th a riclco 
of higli piusaitro lietAvoon tAvo doproasiona pa-ssod across tho 
country and mainly fair Avoathor (exooiit in the north) prevailed 
on tho l7th and also in tho eastern distriola on tho 18tli. On tho 
18th and 10th tbo Avincls backed to S. nnd rain sot in nornin, 
mainly mpdorato biit very heavy looullv, 3‘POin, Avoro recorded at 
Fofanny (Co. Down) on tho 18th. From the 20th to 26th presauro 
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WQ8 liigh to the north of the Britinh leloa, while a dopresflion over 
the Bay oi Biscay drifted to tiie North Sea. Mainly cloudy un* 
settled conditions prevailed during this time b\it there was 
some heavy rain in north England and so\ith Scotland on the 
22nd and much mist or fog on the 23rd and 24tli. On the 2Bth 
and 26tli the high presaiiro to the north-east spread luoro over 
the British Isles giving mainly fair sunny weather on those 
days. But with the onset of tlie cold nortlioi’ly winds tempera¬ 
ture fell considerably and stormy wintry weather Ava,s experienced 
from the 2Gth to 28th, wliilo the complex low pressure area 
over the North Sea grow deeper. Strong winds or gales wore 
recorded from most parts of tlio eoft.sts. Thundorstorins wore 
widespread on the 20th to 28th, and alcot, snow and hail wore 
recorded, the snow was heavy in the north and midlands, and 
in scattered showers reached as far south as Hamp.stcad. 
Maximum temperatures did not exceed 40° F. at Marchmont 
and Oban on the 27tli and Gorloston on the 28th, while a 
minimiun of 17° P. on the ground was recorded at ll'luiyodor 
on the 2Sth. On the 29 Ih and 30th the dojirossion moved uAvay 
first southwards, then north-eastAvards, and conditions booanio 
milder and calmer, though still im.sottlod until the 3lHt. The 
distribution of bright sunsliino for the month avus as folloAvs :— 



Total 

Did. from 
noniml 


Tiitfil 

Did. fi'iini 
iimninl 


(hrs.) 

(lira.) 


(lira.) 

(his.) 

StonioAvay 

42 

—44 

Livoi'pool 

70 

— 7 

Abordoea 

00 

—29 

Roas-oii-Wyo 

80 

— 0 

l>uliliu 

78 

—20 

Faliiioubh 

80 

—27 

Blvr Oantlo 

74 

—24 

flovloBtoii 

100 

— 9 

Valentia 

83 

—18 

Kow 

108 

-1-10 


The special message from Brazil states that tlio rainfall dis¬ 
tribution Avas, irregular over the avIioIo country Avitli averages 
0'20 in., O'hO in, above irormal in the nortliorn and souUiorn 
region.s rospcctivoly and equal to normal in the central regioiiH. 
Four aiiticyelono.s passed across the country, Tbo coffee, cocoa 
and inattoo croiis are in generally good condition. At Itio do 
Janeiro pressure avrs 0‘8 mb. aboAm normal and tomporaturo 
equal to normal. 

AiucMlanenus iwfes nn wpatlier ahrnad cMllpd from va7'ion8 miircpn. 
Storms occurred generally over the Ardoohos, tlio Uard and the 
Vaucluso department^ in southern Fi'ance about the 9th folIoAved 
by floods, and mucli damage and some loss of life avus caused 
by a storm in BolgiAim on the 11 th. An unusually early cold 
spell occurred in Russia during the first jAart of the month, 
damaging the crops. A foot of snow had fallen on the Swiss 
mountains dowxi to the 4,500 ft. level by the 19th, and the 
higher passes Avere closed to vehicles. Floods occurred at Millau 
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(bouHi Fi’cvnco) and in tho low-lying parts of Saint Aifriquo 
ou tho heavy rains caused floods on the Qitti at 

Kenfceriu bo tween San Sebastian and the frontier, several people 
being drowiiod. Widespread damage was caused by a storm 
on the Bolgiftii const on tho 26th. A waterspout which struck 
tile island <5^ Hviir, off tho Dalmatian imast, completely wrecked 
the three villngoa of Dubavica, Milna and Velo Grabiji. 
Suow fell north Italy at tho oiul of the month and heavy 

fulls of \voro reported about tlio same timo in many parte 

of Franco, including tlie Vosges and tho Alps. (The Times, 
October lOtli-flOth, and Yorhshfre Post, Octolior 20th.) 

A sevoi’O etorm. occurred off Singapore on tho 22nd during 
which n t*tt 3 ftinor foimdored. (The Times, October 26th.) 

The disA^sti’ouB drought whicli oxtends throughout South 
Africa exoopt for a narrow holt round the const, continued 
duriim Oc 5 t*^hcr. It is estimated that 10,000,000 sheep have been 
lost Kenya has nlao suA’eved from drought, couditious being 
moat Hovoi’*^ tho district south-east of Lake Rudolf. (The 
Times, Ocstobor 19th-Novoinl)or 3vd.) 

Snow l>ogftn to fall heavily in central and eastern Canada on 
the 24th t^nd on the 25th, what was reported ns, the earliest 
aud worst October bli'/mrd on record was experienced. Heavy 
snow and ^o-les caused much dainnge in tho States of Vermont, 
New Yorlc, Minnosota and Illinois on tho snme day. A storm 
lasting 72 hours and accempaniod by heavy rairL_ stripped 
150,000 ljn.i‘i’olK of apples from the trees in Annapolis Valley, 
Nova Scotia, A hm-i’icano passed close to the west end of 
Jamaica, on tho 2nd and 3rd and there were floods with heavy 
rain and liigh wind olsowhoro on tho island, nuich damage liemg 
done to tlio banana crop. On tho 4th a hurricane accompanied 
l)v hoavv I'ain ntiBSad across Cuba and many small craft were 
sunk in Havana harbour. A storm passed over the southern 
part of Jtvmnica on the 28tli, rooehing hurricane fm^e ^vjien it 
struck tho west end of the island clmin^g the night ^e*ity 
people wei'o killed, and it is estimated that 115 , 000,000 bnnana 

tr«S wei:o destroyed. In tho United Sta^_ tomperatnro was 
generally above normal in the Mountain Region and along t o 
Pacific Const, liolow normal rising to above normal along the 
Atlantic «oast and In tho Gulf States «md 
middle Sttvtos. Rainfall was on the whole below noii^l excep 
ill Florid n-. (The Times, October Oth-Novembev 2nd W 
WalLfftr^n.. D.h., T/.S. Dept. WeeJehj Weather and Crop 
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Rainfall: Octobei'j 1933 : England and Wales* 


Station 


Oftiiifloii Hunuio. 

Toil toixloil, Aflhemloii... 
l'\ilkfatt)iic, Uovo. Snn . 
St. Pislei's, HildorHliaiii 
Ptloo ’ 1 Kjg.. Fill cm 1 1 lui-at 
Bovoiioaks, Sjiiildlmiut. 
Compton,Coni[itoii Ho. 

Fatoiilng Fnvm. 

Ettbtljoiiruo, Wil. Sij, 
HoatUnold, Uiirklyo ... 
Vo u til or, Uoy. Nft t. Hos. 
FordlTiglrtidgOjOakliids 

Oringtoii Keotoiy. 

Shorlionio St. Joliii ... 
Wohvyn Garden City... 

Slougli, Uptou . 

H.AVycoinbo, Flnckivell 
Oxford, Afng. Collogo... 
Fit-aford, Hcilgoluook... 

Oinidlo... 

Wohuni, Omwiey Mill 
Omnbrldgo, Bot, Qrtna. 
Choi iiiB ford. Con n ty I^nlj 
Loxdoii Hill Hoiiao ... 

ITaiigliloyllonao. 

Cninpsoa Aalio. 

Tjowoatoft Sail, Sohool 
BiirySt.l'kl .AVostloyll. 
WoUb, Holkliani ilall 

Devizos, llighcloro. 

Calno, CiiBllowny . 

Evoraliot, Molbiny Ho. 
"Wcyniontli, WcHtluun . 
Slmfto8bury,Abljoy Ho. 
Plymouth, Tho Hoo... 
Holiio, 011111*011 Pk.Oott. 
Telgnmoutb.Dcii Gdiis, 

• CulToiuptou. 

Hldinontli, Sidinonufc.., 
Bnrnataplo, N.Uov.Atli 
Diivtin'r.Oranuiaro Pool 
Okolitiniplon, TJplfindfl 
Itndnith, Troivirglo ... 
Poiizanco, llorrnb Gdu. 
St. Austoll, Trovfivua... 

Oliowtou 11 on dip . 

Long Aahtoii. 

Street, Millflold. 

Blookloy. 

OiiTiucoBtor, Gwynfa ... 

Iloafl, llnxihleft. 

Ohnroli Strottoii. 

Shlftml, Hatton Grange 
IfarkotDrayfc'n.Old Sp. 
Onibcraloy, Holt Lock 
Alcoator, llagley Hall.. 
Blniiiiigbm, Edgkaston 


III. 

Por 

cut 

of 

At. 

Co. 

Station 

III. 

Per. 

c«oL 

of 

Av, 

1*66 

00 

IjCIs. 

Thorn toil lluRurvoii' .. 

2 *80 

103 


41 


Bclvoir Cnstlo. 

2*71 

101 

2*14 

.. 

Uni 

Ilidlington. 

2*63 

1)0 

... 


Lines 

BoKtoii, Sklrbcok. 

3*18 

110 

2*0] 

m 

J } 

Crninvoll Aorodroiiio .. 

2*61) 

00 

2-(>l 

.. 

n 

Skpgno.MH, Mmliio Gdim 

273 

100 

2*23 

40 

yy 

liontli, iVcBtgato. 

3*08 

05 

170 

46 

Holts 

Bi'igg, Wrnwiiy St. .. 

6*14 


2*80 

m 

Worksop, Ilodaoiik .. 

4*82 

164 

2'0-l 

40 

Derby 

Dorhy.L. M. &H. Illy. 

3*1)1 

160 

2-04 

07 

I'/ics 

Buxton, 'J'ciT. Slo])a.s 

7*00 

142 

ra.i 

44 

Kiinoorii, Weston Pt... 

4*00 

no 

2*81 

00 

Lancs 

MaiicliCBlur, WJiit Pk. 

4*68 

131) 

ns 


1 1 

Stonyhui*st Oollogo ... 

6*26 

117 


H 

II 

Soidhport, Ifoakoth PU 

3*87 

112 



11 

Ijaiicnstor, Grog Olisy. 

6*04 

122 


M 

Yorks 

Watli-imoii-Deariio ... 

4*03 

107 

rfio 

64 

,, 

Wukcflold,01aroiico Pic. 

4*10 

143 

170 

03 


Onghtoi'flha'iv Hall. 

6*30 


1'80 


IJ 

AVotlierby, Rilwton H. 

3*38 

120 

1-44 

■itl 

II 

Hull, Penraon Park ... 

4*31 

101 

1-62 

iB 

It 

Holiiio-oii-Spaldiiig ... 

6*66 


l’fi3 


>1 

WoHt Witton, Ivy Ilo. 

8*00 

82 

1*88 


yy 

Folixldrk, Mt. 8t. ilohn 

4*20 

149 

i*8n 


M 

York, MiiBoniii Gdim. 

3*33 

1*24 

2*06 

78 

M 

Pickenuft, Hnngiito ... 

4*88 

160 

3*68 

128 

»i 

SfinrlHirougli . 

4*61 

148 

2'4r» 

00 

yy 

Middlc.sbrniigh . 

3*88 

120 

3*74 

m 

11 

Bftldoiudalo, Hui-ylloa. 



2*42 

78 

Thirk 

Uflliaw Collogo . 

)J*70 

lot) 

2*41 

76 

iVo»’ 

NowcaHtIo, Town Moor 

8* 47 

108 

3*02 

m 

II 

BGlliiighiini. Highgiecn 

3-44 

88 

1*81 

60 

1 J 

Omnb 

Lilhurii Tower Gdim... 

4 *61 

122 

2*13 

■iw 

Ciirlislo, Hoaloliy Hall 

2*40 

72 


88 

3i 

lloiTOwdalo, Soathwnlto 

O'OO 

7» 

7*23 

110 

11 » 

BoiTowdalo, Moruino... 

8*10 


2*31 

60 

M • 

KoBwick, High Hill... 

676 

108 

3*18 

77 

iYost . 

Applohy, Oii.stlo Bank 

6*20 

162 

2*37 

64 

Hon , 

Aljorgnvonnv, Tiaroli,,, 

6*71 

136 

4*88 

1£H 

Olam. 

Yatalyfom, Worn Ho. 

11*83 

172 


... 

J 1 i 

Oaixlili; Kly I>. Stn. ... 

1'02 

102 

E2D 


>1 « 

Ti'ohortKU't, 'rynyu’iiun 

11*34 


8*64 


Carm , 

Oaniiartlion Friary ... 

8*26 

141 



Pemb . 

HavorfordwcHt, Sohool 

3*10 

161 

7 *08 

134 

Card . 

Aboryatwytli . 

6*80 


3*27 


Rad . 

Birin W.W^.Tyriiiynydd 

7*00 

no 

2*84 

76 

ifoni . 

Jjako Vyinwy. 

0*80 

111 

2*70 

86 

Mint . 

Soalniid AoriHlroino ... 

8 *40 

116 

2'62 

... 

Her . 

Dolgolloy, Bon tddu ... 

8*10 

134 

gBun 

BE 

Cam . 

Llandiiduo .. 

3*01 

100 

3 78 

118 

II » 

Snowdon, L. Llydaw ft 

16*87 


B‘18 

148 

Any . 

Holyhead, Salt Islniid 

3'48 

87; 

4*71 

ml 

II • 

Lligivy... 

4*24 



IS 

Isle qf Man [ 




161 

1 Dougina, Boro'Com. ... 

6*80 

117 

y^i 

183 

OHenisfiu 



^1 
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St. Pq terP't. Qi'ango Rd | 

2*88 

68 
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Rainfall: October, 1933: Scotland and Ireland. 



I'ultaUuRh . 

Iiivoiiimy Oiistltt 
Islay, JCallabus 
Mull, Jloiniuun .. 


rj<KiM TiOVCll ShlKif. 

Tiouh Dim . 

WaUiu 1 1 Itldor, H1 1 (h ivur 
Oi'ioll‘, Slmtliiuini llyil. 
llliilr Oastld flurdcuH... 

Kotkiiis HdlinnI . 

roaralo IIoiiss. 

Moiitroso, Hiinnysldo... 

Hraoiiiar, Hank. 

liOglo Ooldatono flcli.... 
Abordcoii, King’s Ot>ll. 

Kyvlo Onatln. 

Ooi’doji Cnfitlo. 

fl ran tow II • nn -Hnoy.. 


Han Aider Lodga. 

KlnguBsio, Tilt* HlrohcH 
Iiivornoss, Oiddiitliol It. 
Hodh Qnoidli, Loan. 

a iioicli. 

ff, Eftiro-na-Hgiili 
Fort william, CHasclruni 

8kyo, Bmivogan. 

Harm, Bknllary. 

AIuobb, ArdrouB Ooatlo 


ltlHinTiTi]| 


Aolinaahollftoh 
Stornoway .... 


Molvicli . 

I( 01)11 Aloro, Aoliliuy... 
Wiok . 

DoeriicHH. 

Lor wiok . 

Oalii'.mgli lluolnry. 

Dull iimnway llotdoiy . 
Uork, Uiii\i‘r.Hity (_3oll. 

Hiininaonini . 

AbilontioOliHy.. 

(Unarliaiiiuoii . 

Darrynaiio Ablioy. 

AVutorford, (,1 0 r tilloro... 
Noiingb, Oas. fjougli ., 
ItoHoroa, Timonoy l*nrk 
GjihIicI, Halliitiiiiiona... 

Foyiioa, Gooliiiitios. 

UitBtlocoiinol Uiiu. 

Tnagh, Mount Galluii... 
Hroadford, lliudlcat'n. 
Ooroy, Ooiirtown Mo... 

Kllkonny Ontil lo. 

Ltiitl incw, Cion mao non 
llaokoUtoivii Itfotmy.. 

Hlaiidafort Houho . 

Moiintiiiolllok. 

lliiT Onstlo . 

Dublin, FitoWin. Sq.... 
Dalbriggau, Aidgillan. 
Hnaviparo, St. Cloud... 

Kullfl, llcadruifc. 

Aloato, Ooolatmo. 

Mullingar, Holvodoiu... 
Oastlo Forlma Gdus.... 
Galway, Grammar SoU. 
Hallynubiiioli OurUo... 
AbuHorngb, Cloiibrook. 

Hlnoksfid I'nint .. 

Malluniuny. 

Westport IlfiuBo. 

Dolpld Tjwlgn. 

Alarkreo Obsy. 

Enniakilloii, Portoni... 

Armagli Olisy.. 

Forunny Roflorvnlr. 

Soafordo . 

Donagliiuloo, 0. Stn..., 
HnIIbridge, Mi 11 town... 
Hoi fast, Cavoliill ltd,... 
Aldorgrovo Aorodromo 
Iknyinoiitt, IfnvryviUo 
(larvagh, Moiieydig ... 
Loiubmdorry, Oreggaii 

Omagh, Faloiifol. 

Mallii Head...,. 

MU fowl, The Manao ... 
, Klllyboga, llookmount. 


'871 
9'831 
a-St) 1 
y ■o;i 

1- OT 1 

2 - 11 ) 
yiii 
Ll'Dl) 

2'll 
3-21 
5’80 
3-37) 

3'00 101 
2'21 fi5 
2'ir> ... 
2-12 D9 

2- 18 r»9 
2’04 ... 

3- 40 ... 
2-03 ... 
S‘93 HI 

s’-iio 1!! 
4 '84 127 
270 77 
2-03 
211 
2-02 
312 1 
316 ... 
270 81 
278 ... 
276 88 
2'2ft 69 
1-86 ,, 
370 68 
3'10 86 

4- 60 90 
6‘07 ... 
413 02 
9-08106 
8-86 82 
2-47 ... 
2-00 73 
7-3' 
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Climatological Table (or the British Empire, May, 1933 
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Nature as Dramatist 

A fow yoavs ago the usual Cliristmaatido inoroaso in the sale 
of novels, detective stories and othor similar litorature must 
have been appreciably lefssened by tho vast popularity of a small 
book whicli Sir James Joans had written a few weeks before 
about the mysteries of tho universe. And now, again, many 
a 7a. Gd, that might have gone to tho purveyors of ftotion will 
purchase instead a work of science by way of a Cliristmas offer¬ 
ing. This time, however, it is not astronomy l>iib motoorology 
that provides the coimter-attraotion. Witliin a fortnight of its 
publication Sir Napior Sliaw’a Tbo Drama of Weather was 
hailed as “ tho Imok of the month” in the United States. 
Although he writes therein of signs and portents, the authoi' 
does not himself assume the mantle of a prophet, and it will 
therefore l)o strange if his new work is not acxjorded at least 
na muoh honour in his own country ns it has already received 
across the Atlantic. 

“The Drama of Woatbor ” may poi'haps bo succinctly 
desoribod an a miniature of tho " Manual of Meteorology ” with 
all the dilhcult parts sifted out. This is not to say that any¬ 
body who is familiar with tllio four volumofl of the Manual will 
find nothing further to interest or instruct him in the Imok 
under review. On the contrary, tho author's lively imagina- 

*“ The Drama of Woiithcr.” Hy Bh' Ifaplcp Shaw. Ska 84 hi. X fliii. Pp: 
xtv -f 260. /WiM. Gambridgo Unlvoralty PrcBS, 78. Od. uet. 

(4287) 32/01 1,000 12/38 M. A S. Cp.SOS 
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tion has 6nAbU.d him to take «i, antivelv trosh, outlook on his 
aubjMt, ftiid to pi'ogent it to his renders in n form ns orioinal 
M It IS attmetlvo. Tho title is no more ontoh-DlmnM 
oml' ti-lrT auggeatod that tho univoreo of space 

Sir Nanioi ore T ■n<'H>o-nntiofan“ 

r ? / j ^ 1-Bffai‘d the weather aa “ the work of un 

ac^mpbelied dramatic artist/' and from that germ of thought 

pi-ofaco^ the book grom 
ogioalljr to an organic wliole, "If we would makrout th^ 

tairth'r moh'«^°V*^f® atmospJioro/' ho writas, " wo must oacor- 
tiiin the motion of itg parts, an enterprise which implies noth- 
ug leas and notlung rao-j-e than realising tho drama and form- 

iXeved"®®rd “■ task tlmt Ims never been 

bwi butZnv Z '“f "T'; '"'doretood until it hue 

aml 'tlio sa-utinisod, 

and the infoimation used for prnotioal purposes " As further 

jdabifioation for his Inodo of treatment Sir Napier adds ^ in 
plrtcs, Every plmso of tho behaviour of t?io ntmosiihore 
rooalls some clmraoteristic of personality either of a ma7r a 
woman, sometimes of Imtli.” ^ ^ 

a a^ZatoZf Z 11“™ .''"'’erlying scheme of tho work. As 
tho*^soonorv InH " off i' 1“ >8 led first of nil to inspect 

to ,V ” Prolog'ie, headed “ Pogeantry 

m the 8^, dosoribos or illustrates for liim snob thinns®ns the 

Th™t^^®hi ncoco lS of light and oolonr, visibility, mirnge. 

1 hence he proceeds, m Ghaptor I, to consider " Ideas of the 

historical 

or matter^ rn.?a5y. fiub-seotions 

and Wftnthnv ^ agi’ioultural moteorology, astrology 

and CliapLl III ('■ ThoX/'-rlaMr^^^^ 'l-T'' 

lhormomoto,®!Zo „ “^*"‘’''*‘1 explained the haromoler, 

toaethor with f l>n tools of tho meteorologist, 

^gethoi with tho knowledge that ho has acquired from them, 

taZnnd mhifall'"“'’“ o'<*0 distribution of Jressuro, tomporn- 
IflrhMrn over the globe, charts of the upper air, and 

v^ioiis trnea i ooncorns itself ohieny with the 

iClZ - ® feather map proaents tho play ''—we moot 

parZ X’Ztionto? ttZ’”-/'"'’ I'OIV thJy enaoi iheto 
T t'j sootion of the book consists of three thb^divifiinnfi 

to cydones and anticyclones, with theii^ 
nature, tiavol and weather assooiaUons, to synontio oharte with 

ti' tZto J a“to “-^1, ^ .*''® “ Nor^ton" duet ;„r pl'r‘ 

and tropical air with oyolonio aoeompanimanto-fronts and 
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frimbiors.” LuaMy, a Uircc-pngo ICpil(jy;ue—“ spoken Iwhind 
Iho scenes,” liaviiig pcorod into bho fiitiivo and viau'idiHOd fov 
us the vortical crosa-secbions of the ideal wouthor. map yet to 
come, sums up the whole drama and our ]n'esent coinpi’ohpn- 
sion of it in a few suggestive paragraphs. 

The book is clmi-acterisod tlirouglumt b^ the .same onortloss 
luoidity and literary grace that dift'orontiateB nil Sir Napier 
Shaw’s later writings from so many other expositions of inn.ttora 
scientific. AVhilo the more abstruse conceptions of modern 
motoorology are naturally omitted, tho harmlcsB, nocossury 
diflicultios are nowhere shiinned; but so deftly are they handled 
that the non-tcchnical reader will find himself understanding 
them without Iwiiig aware that liin intelUgonco has been oxor- 
eisod. A good example of this in on pp. d04 and lOfi, w'here 
tables of an aspect rather forbidding to the uninitiated sot mib 
such important but supposedly pori>loxing details as tho rola- 
iionsliipa of teinporaturo with proasuro and density of water- 
vapour and long-wa.vo rndiatioji from a blaok body. A foot¬ 
note explains thoso with a graphic simplicity which must make 
their moaning clear to tho most unambitious mind. 

Thovo is in these pages none of that despondency which has 
of late l)eon rife amongst meteorologists of tho younger school 
in regard to the future of weather forecasting. Such pessiinisrp 
is doubtless but a tenipoi’ury counterblast to tlio premature 
optimism of. half a ceiitury ago, reoallod l>y Sir Napier, Tho 
only \i«o of any word like molanclioly ” in the book occurs 
in reference to tho paucity of our information an to riii]\faU 
over the ocoiins. On p. 77 tlie author hag a goiitlo tilt at a. 
vulnorablo point iu ofiicial procedure. As one concornod w'ith 
the application of metoorolngv to agriculture, ho would have tlm 
iinaual volume of the lycfiA'b/ \yc(iihf.r liepo-yt begin with natuire s 
iVlionological year early in Novomboi*, instead of with March, 
as at present. But for how many suhscribors to that publication 
did its ohiof appeal vanish when it ceased to appear week by 
week 1 

Tho store.s of information which pacli this work from^ cover 
to cover are plentifully leavonqd with both humour and literary 
allusion. Homer, Hesiod, Herodotus, Ari8to])hanes, Aristotle, 
Theophrastus, the Books of Job and Rnoch, tbo Now Tostamont, 
Sluikospoaro, f^liolloy and Buskin are only a few of tho sourcc,s 
drawn iwiion. Sir Napior’s innate modesty prevents liiin from 
allowing casual reiidors to suajiect the extent of his own contribu¬ 
tions towards the advance of tbo science. In one. place is a 
rofei’onco to ** (i recent ' Manual of Meteorology ’ olsowiiero 
thoro is reproduced from tho first edition of " Forocasting 
Weather ” tho woH-knpwu skotcii diagram (or tlic distribution 
of wind, temperature and rain about tlio centre of a depression, 
without any hint thi^t tliis, and w]iat it stood for, wore pre-war 
signposts to tho later revision of ideas by the Norwegian st'hool. 
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Iiicidontally, wo aro reminded t)y the author that. Norway is noi 
the only Sonnclinavian counti-y to which meteorology owes much; 
Swedoii, we are told, gave im isallobars and the nophoseopo, in 
addition to the centigrade tliormometric acalo. 

A popular fseotion of the book should bo that which accounts 
for the action of vaidous “ weather toys," such ne the familiar 
" Jaoky and Jenny ” hygrometric chalet, the Old Dutch weather¬ 
glass, the chlorido-of-cobult butterfiios iv-iid flowers which dock 
sensido shop windows in summer, and the now-fanglod 
" humidor." We miss, however, an explanation of the ea-oalled 
‘‘ storm-glass "—that sealed phial of camphor-iu-alcohol, which 
is said to have heon an accidental discovery of the old alchemists, 
and whioli, in spite of n prevalent l.Mjliof to the contrary, is not 
dependent solely on tompernturo changes for its diverse forms 
of crystnlliaation. Perhaps Sir Napier will tlirow his search¬ 
light on this mysterious instrument, in a. later edition of his 
woi’k. 

There seems to lie a surprising luck of unanimity as to the 
world’s recorded extremes of low toinperaturo. For the abso¬ 
lute surface minimum at Verkhoiansk -90° F. is given on 
p. 184 of the volume under review, but - 94° F. or - 93-0° F. 
in the “ Meteorological Glossary " and other official publica¬ 
tions. Tlio absolute upper-air minimum, over Java, is said 
by Sir Napier to lie -1.35° F. at IG Km., by McAdio to lie 
-133° F. at 17 Km., and by tlio " Moteornlogioal Glossary" 
to bo ~131‘G° F. at 10^ Km. Ah to the Verkhoiansk reading, 
Sir Napier’s figure appears to be conflrmod by a recent com¬ 
munique from the Soviet Meteorological Service relating to the 
establishment of a valley olimatologioal station at an altitude 
of 2,000 ft. above M.S.L. in the Oimekon district of Siberia. 
This region, it in said, will ]>robnbly prove to lie the world’s 
" cold polo "j a minimum of -85° ’F. registered there in the ‘ 
" comparatively mild " winter of 1929-30 Avas noted ns liolng 
"only 5° P. higher than the Verkhoiansk oxtromo," and this 
" record " of half-a-contuvy’s standing is thought likely to bo 
brolcou lioforo long. 

It remains only tr> add tluit, like its nstrnnomloal pvooursor 
in rivalry with works of fiction ns a Christmas attraction, " The 
Drama of Woathor" has lieeii ndmirahly produced by the Gain- 
bridge Dnivorsity press. Its price is iio higher than that of 
the average novel; yet stylo, binding, paper, typo, illiiatrntionaj 
are all excellent, the reproduction of the many cloud iihoto- 
graphs, in* particular, coming noar to porfootiou. For the 
Buccess of this Iwok all meteorologists will cclio tho expression 
that Sir Napier himaolf employs on p. 101, in his advocacy 
of tho Kelvin kilograd toinperaturo scale,—^Prosit t 

K. L. Haavkr. 

[-93*6° F. is given as the nibsohito minimum tomperaturo 
at Verkholnnak for February, 1892, in AnnaUn dea 'Pliy&iha’ 
UtcJten Ce7iiral-Oh8ervatonmi8, St. Poter.'ibiirg, 1892, Tell 2.— 
Ed.. Jhf.J/.] 
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Notes on the Upper Air Observations at Reykjavik 
during the Polar Year. 

A IJufcch oxpodition establialiod by Br. Cannegietor obtftinod a 
valuable aerioa of obaei'vu.tionw fi'ODi uoroplancs at Reykjavik, 
in woatern Iceland, between Soptoiiibev, il932, and August, 1933. 
Tlio complete diacuasion of these obaevvatioua mu.st await the 
publioation of tlie full data for the Polar Year, when sounding 
l)allooi\ observations at a number of pluccs will also be nvailablo. 
There must also have l)oon many interesting pointH whicli can 
only Ije dealt with bjy n meteorologist who was on the spot. Some 
preliminary diwai.ssion is nevertlioloss worth wliilo. The present 
note deals with tlio tomporaturo, presaniro and la])Bo rate at 
4 kilometres, and with the difforonocs between Reykjavik and 
Duxford, 

Many of tlio aeroplane olMowntions wore broadcast by wireless 
and appear in the Vjipcr Air Huppltmcni of the Weather 

Report between October 24tli and August Hist. (Nearly all 
the broadcast obsorvationa wore on separate days, but on six 
occasions thoro wore morning and evening'obaorvations.) Owing 
to an initial miaimdor.standing of the code used for transmitting 
the, observations u few of the earlier observations in the Doily 
Weather Report require correction. At tho height of 3 to 6 kilo¬ 
metres, 1 Km, (3,280 feet) sliould bo added to the publisbod 
figures for October 24th, 2utb, January 3rd, May Ist, and 1 Km. 
should be substraoted on November 22nd, 23rd, Doi:ombor llfith, 
January 18tli. With tlio data bo far available in ISngland, it 
is impossible to treat each senson soparatoly, but tlie middle of 
April is a convenient division botwcon the winter period and 
tlio spring and suminor period. On April 12th the upper air 
temperature wna the lowest of tho sorios, but when olwowations 
wore renewed after Easter, temperature iiad risen decidedly nnd 
never became really low again. 

A Stathtieal Summai'y of observations in Daily Weather Report. 


(a) Winter period, 60 obaorvations. 

Sea lovol presBure raoon 1004mb. standard deviation 17 • 6mb, 

Preasuro at 4 Km. *i 600mb. ,, ,, 

Tomixiraturo at 4 Km, „ .'* S'nox.’ 

Pallof tomperatiiroIrom8to4Kin. ,, 10'2°F. ,, >, 

4to6Km, „ n.4»F. „ „ 3.2°F. 

Correlation oo-oOloiont botwcon tomporaturo and presauro at 4 Km. 0-04 
,, ,, at 4 Km. and sea lovolpreesuroO-SO 

(b) Spring ond aummor period, 86 obBorvatlons. 

Sea level prcflBuro mean lOlOmb. standard dovtation 9-Omb, 

Presaure at 4 Km. >, •* ” 

Temporaturo at 4 Km, ,, *' ” S 

Fallof temperature fi'om 3 to 4 Km, ,, 0,6 F, „ ,, 

. .. ,, ,, 4to5Km, ,, lO'd^F. „ „ 2,1 F, 

;; ;; ;; ;; 6to0Km.*,. io.6“f. „ .. 2.o'’p. 

Correlation oo-oflloiont between toiiqjoiuturo and iiresfluro at 4 IDn, O-W 

.. at 4 Km. and aoa level pressure □•07 

I, tt »» * 

* 42 obsorvationa only. 
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It ifl intoreating to oompare these figures witli tlioso givou by 
W. H. Dines* for Engl anti. The correlation co-efficionts are 
lower in Iceland tlian in England. The atantlard deviatioiiG at 
‘i- Km. are much the same, the figures for Iceland temperature 
Iwing a trifle lower than for England. An interesting point 
ifl that the standard deviation of pressure falls off Avith height 
in Iceland, Avdieroas in England it romaina practically the same. 
Thus the efleot of the lowest four kilometres is larger in Iceland. 
The moan lapae-rato at the hoiglits considered is much tlio same 
us in England. 

Iiidividu4xl C'ases, —A. study of the olworvations in ooiijuiHstion 
with t^optio ohart« reveals the same general foaturos ns one 
Avould expect in similar aitautions in England, The lowest 
temperatures ocoiirred in Arctic ourrents, tlio extreme at 4 Km. 
l>Ging —27° F, at 18h. on April 12th. A lower figure luis 
ooouBionally been observed in England. High ujipor air toinpera- 
tu roB wore observed in most anticyclones and in curl'oids 
originating ayoU to southward. (Gemiino tropical air is rare 
in Iceland.) The extreme at 4 Km. was 27° F. at IBh. on 
June 27Hi, and also at lOh. on July 8th, the latter being a 
good example of a warm current in a. depression. luvorsions 
with di*y air above them woi’C common in anticyclones, 

The most notable observation was at 15h. on January flrd, 
wlien BOft-levol pressure was as low as 942 mb., probably tile 
lowest for any upper nir ascent yet made. Temperature nl 
4- Km. was —13° l<\, an appreciably higher Hguvo than that 
usually found in Arctic currents, Tressure at 4 Km. was 
r)58 mb,, or 38 mb,, bolow the winter noi-mal, whereas soa-lovol 
pbessuro was 02 mb. lielow normal. At the top of the tropo¬ 
sphere the deviation Aviia presumably less than at 4 Km. This 
oxainple supports the ooiiclusion I olitainod for oxtroinos of low 
or high prosBui'e over England,f nninoly that in such cuhch the 
deviations at the top of the troposphere are alamt half those at 
Hca, level. Since the density ia a function of both pressure and 
tomperatnre, the result implies that the trojiospboro in normally 
cold in a deep dopre-ssion and Avarm in a pronounced anticyclone, 
but that too largo deviations of tomjioraturo in this aonso are 
incompatible with extremes of son-lovol pressure. 

Gompririsotf untk Du^/ord. —Nonrljyf siimiltauGnusly obsorva- 
tiona (within 3 or 4 hour»} at Reykjavik and Duxford'aro avail- 
able on 127 ncciisions. Interpolation is nccowavy to make a 
Gorapariaon either at fixed hoights or (ixod prossurcH, but errors 
due to this cause can only ho small. The moan tomporatnre 
dilloroncc for the Avliole year at 4 Km. was 11’0° F., Avith a 
standard dovinlien ll*4°F, For the Avinter period the mean 
difloronce AA'as 10*1° F., Avitli standard doviation 13*1° I*., 
and for t he_suinmor period the moan Avas 7'3° F., Avith 

* London, MaUoroloffical OJfiee, Oeophs, Lull, No. 13. 

t London, Man, Jit Meteor. 8oc. Vol. 8^ No. 20, p, ]fl4. 
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standard deviation 9*9*^ F. Thus tliero are large flxictu'a- 
tions in the difference, and in fact it is often warmer over 
l^oyhjavik than over Duxford. The difference maintained 
a high average when a serios of depressioiis moved over 
or to sou'tliward of Iceland, and for the period November Isfc 
to February 9th the average was ns high na 2G‘B° F. 
The extromoa were 44° F. on February 4th and 40° F. on 
I'ebrniiry Ist, and it can readily 1:jo seen from the charts that 
the air masses at the two etations were of widely different origin. 
(At a fixed pressure of OOO mb., the two exti’oino difforencea were 
41° F, and 36° F.). The largest summer difference iit 4 Km. 
was 29° F. on August 28th. Tho mean difforonco for July and 
August was 12‘2° F., compared with only 3'4° F. for tho period 
from April 15th to Juno 30th. 

Teinjjoraturo at 4 Km. was higher at Uoykjavik than at 
Duxford on 22 out of 127 cases, or 17 per cent. On-19 occasione 
prtvsauro at 4 Km. was higher at Reykjavik, and in another 
four cases it was tho anme to tlio noarost 1 mb. In 20 cases out 
of these 23 cases temperature at 4 Km. was higher at Reykjavik, 
so tlmt prossuro at 8 or 0 Km, was probably highor (or at least 
as higli) (n'er Reykjavik. A higher prossuro over Iceland might 
involve either northerly o-r easterly upper winds between Iceland 
and Fnglund. Nephoacopo observations of high or medium 
clouds in the Britisli Islas north of Duxford showed north-east 
or east upper oun’i’cntfl on nine of the oooasions under con- 
Bidoration, and on nnothor throe occasions wlion there were no 
noplinscopo observations, tho uppoi* current probably had nil 
east component. Thus it is probable that tho normal westerly 
uppor current is reversed over a wide range of latitude on not 
much loss tlinu 10 per cent, of all days. At single stations in 
the Rritisii Isles tho porcontago of eiistorly upper enrrenta is 
somewhat larger. It should l)o romomlxired tlint we are dealing 
witli a region whore tho normal tomporaturo gradient ia below 
tho average for tho latitude. 

Two oases of tomporaturo reversals may Imconsidordd in greater 
detail. On February 9th tempoiuituvo ' at 5 Km was 33° F. 
lower at Reykjavik tlian at Duxford. By next day an inourwon 
of polar air had caused a, largo fall of temperature over Duxford, 
while at Reykjavik thoro had l>oou an ecpinlly largo rise in tho 
rear of n wedge of high jirosauro, so thot temperature at 5 Kin. 
was 7° F. highor than over Duxford. (3 find 4 Km. read¬ 
ings missing, but ns the 2^ Km. reading is also higher over 
Reykjavik, there is no doubt as to the reality of the change). 

The other example is of special interest in vlow of .the groat 
suowstnvni over the British Isles on Fobruarv 23rd-24th, 1933. 
On February 2l8t lomporaturo at 4Knv', wart 1°F, highoy at Reyk¬ 
javik, and on Febrn'nry 23rd it was lip less than 21°F. highor, and 
jiressuro was 13 mb. higher. At Duxford at 131i. 30m.,tQinpGrn- 
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ture wae -20*6° F. at >4 BLm,, an abnormally low reading. 
From surface conditions it is olear that the isotherma and isobars 
in the upper air must have been orientated more or less north 
to south, and that the gradients must have been steep where 
the depression formed off west Ireland. By 7h, on the 24th 
pressure was down to 988 mb. at Pembroke, and a cold air 
moss was quickly sweeping round the west side of the centi'e. 
Pressure and temperature at Beykjavik at 4 Km. were oven 
higher than on the previous day, and it i« obvious that the 
powerful easterly current on the north side of the depression 
must have extended to high levels. The sea-lovol gradient wind 
{i.e.i the approximate wind at 2,000 feet) Avas distinctly stronger 
on tlie north, side of the depression than on the south side, and 
the slow westward drift of the depression after occlusion may 
be attributed to this fact, and to the fact that the easterly 
current was not merely superficial. Occluded depressions 
normally behave like vortices in a general current (when there 
is a general current), and drift slowly in the direction of 
their strongest winds, espeoially depressions intense euaiigh to 
produce a fairly uniform temperature in their iuterioi’ regions. 
The fact that the depression on February 24th moved Avestward 
instead of moving up the Channel or over southern England 
was of immense importance to British weather. 

During the periods Avhen pressure at 4 Km. over Reykjavik 
was ns high as or higher than over Duxford, thero Avae a com¬ 
plete absence of depressions moving east or north-oast between 
the two stations. As a rule this was obvious beforehand from 
surface conditions, but nevertheless there is no doubt that upper 
air observations from Iceland would be very useful for fore¬ 
casting on some occasions, A network of stations would lie 
required for any large advance, 

C. K, M. Douoi.as, 


Discussions at the Meteorological Office 

The subject for discussion for the next mooting will be :— 
January 16th, 1934 .—Observation of tcinperatw'e in cliviat~ 
ology methods). By L, BesSon (Paris, 

A. Inst. Htydr. Climat., 7, 1932, Faac.. 4, No. 26) (in 
French). Opener. —^E. V. NoAvnham, B.Sc. 


Royal Meteoirological Society 

The opening meeting of this Society for the present session Avas 
held on Wednesday, November linth, at 49, Cromwell Rond, 
South Kensington, Prof. S. Chapman, F.R.S., President, in the 
Chair, 

Preceding the Ordinary Meeting a Special General Meeting 
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waa held, and rovisionB of l-he by-lawa were adopted whereby 
the annual subscription boeanie two guineas: instead of three 
guineas, which ujnount had been payable since 1921. The com¬ 
pounding fees for Life Fellowship wore also reduced. 

The Council of the Royal Meteorological Society has awovded 
the Symons Gold Medal fo-r 1934 to Sir Gilbert T. Walker, 
C.S.I., F.R.S. The modal is awarded biennially for die- 
tinguishod work in connexion with inetoorological science, and 
will 1)6 proKonted at the Annual General Meeting of the Society 
on January 17th, il934. 

At the Ordinary Meeting Mr. C. J. P. Cave showed a few 
lantern slides of photographs of olouds taken during the pas^ 
summer; Sir Gilbert Walker, F.R.S., also exhibited lantern 
slides giving further, evidence of the existence of coUb. 

J. J^dmund Clark y 1. D, Mary ary aiid G. J. P. Gave.—Report 
on the Phenological Ohaervations in the BHtiah Idea. 
Dtcemhei'y 1931, to Rovcmhei'y 1932. 

lixcoptional warmth again prevailed until February, which 
was also oxcoaaivoly dry. But tlie year wa>s moat notable for its 
wetness and dullneBS, above all, April, May and July. Those 
gave half as much rain again ns usual and only three-quarters 
of the sunshine average. Juno and early autumn largely saved 
the situation for field and garden crops, and gave a fine floral 
display from August on. 

Plant events after April to early July, wore late by ten days 
or more in England and Wales, but n bare week for the British. 
Islea na a whole, since Scotland and Ireland fared much better. 
Worst were England sonth-east, south-west and Midlands. Tho 
floral isakairs (equal divergencos from tho average) show this well, 
with aroa.s in the former over a fortnight late for all plants 
against ten days early in tho latter. 

Scarcity and lateness of three butterflies w'ore tho response 
to tho wet cold of late April and May. Tho same cause accounted 
for no bird in the main migrant table being early. Bug pre¬ 
sumably to food shortage tho 7 insoct-foGdors up to May 9th 
averaged 4 davs later than the other 8 birds in the same period. 
Tho Spring migrant isophenos (equal appoaranco dates) lay muoh 
further south than usual, tho reverse occurring in autumn, when 
the gonial weather fovoured lingering, 

Tho additional notes rocoivod from many proved ns usual of 
great value and form nn important part of the letterpress. 

Tables present the dates of tlio separate plants in each of 
the lil districts, with averages for England and Wales and for 
tho British Isles, also corresponding avoragea for 35 years, which 
are confirmed after 40 years. In nn appendix are now tabulated 
the results decade bjr doendo, with comparisons and ranges. 
These tables summarise a presentation of our results from, nn 
aspoot not previously attempted. 
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} . F. Sohani and M. M. Pa't'wn^pe. — Fog and Mdativc Humidity 
■i n India , 

In tliif? paper the authors allowed that the association of fogt> 
Avitli uiiBatiirated air was fairly common in India, Further, 
that although thick fogs are predominantly assoointod with rela¬ 
tive humidities of over 90 per cent., thin fogs ai’o equally 
prevalent with humidities of from 90 to 70 per cent. 


Corresponbence 

To the Editor, The Metoorological Magazine. 


Where is the Rainbow? 

The olomenfcary theory of the rainbow explains how the 
phenomenon is produced by rofleotion and refraction of the 
sun’s rays falling on raindrops, and that the bright coloured 
aicli tlittt^wo see is actually a multitude of drojis which are 
moniontiu’ily in the right position to transmit the refracted and 
reflected light into the eyes of the observer. This is all quite 
simple and sti’aightfovward, but if wo pursue the matter a little 
further we ai-rive at a curious and paradoxical result. 

Suppose we attempt to locate the position of the rainbow in 
space by using one of the ordinary methods depending on 
parallax.^ Wo might, for oxaraplo, use a range-finder, or taJeo 
tho bearings of n point on the bow, e.g., the apox, from two 
poiiita at the ends of a- inea.surod base lino. If that ho done, 
the distance so dotorininod is not the distance of the raindrops 
hut infinity,” for the simple reason tluit it is impossible (o 
ebsorve the same rainbow from two different positions. When 
the observer moves from one position to the other, the rninliow 
moves too. The hearings meneiired from tho two onds of the 
linsQ line will lie identioal. It. does not matter whether tho bow 
is f 01 mod by a^ shower a mile away or by the spray from a 
garden hose-pipe a few' yards away, the result must always Ihj 
the same. 

Now our own normal optical eauipmont coneists of a pair of 
eyes which enable^ us to judge distances and to seo things In 
their proper spatial relationship by oliserving aimiiltanooiisly 
from two view points, about two and a-half inches apart. 
Speaking for myself, I feel positive that when I look at a rain¬ 
bow formed by the spray of a garden liqse, I judge it to bo close 
at hand among the falling drops. The theory given in the 
pjreceding paragraph indicates, however, that I should judge it 
to bo far behind the drops, nt an infinite distance (or to ho 
more.accurate, at the distance of the sun). Possibly the explana¬ 
tion, is that the jDai'sHax due to binocular vision is only one of 
the factors entering into our judgment of distance, other factors 
being brightness, contrast and apparent relative position. In 
the case of the rainbow the eyes see a bright transUicent object 




350 


De<!, 1030] ' THJS METEOJiOLOCJIOAL MAGAZINE. 

jiwsouiafced witli the ■water drops, and interfering with the 
Visibility of ohjects beyond the spi-ay. The illusory evidence 
arising from binocular vision is rejected and tlio brain judges 
the )>ow to bo whore it really ifj—among the water drops. 

Has anyone over taken a stereoscopic photograph of the rain¬ 
bow formed in spray a few yards from the camera? It would 
be very interesting to see wViut it looks lilco in the stereo.scope. 

E. Gf. BimiAM. 


The Hot Summer and the Scottish Snowbeds 

Since my note in your last issno I have ascertained beyond any 
doubt that the snowbod in the Observatory Gully of Ben Nevis 
hud also completely disappeared by Soptemboi' 23rd lust. This 
infonnafiou was funiislied, among others, by live Scottieh 
climbers who wore cliinbing from the Hut at the foot of the 
Obsorvatoi*y Gully from Sej)teinbor 23r(l-25th. 

The snowbod under Aonncli ]Jeng also disappeared on or about 
September 30th, so tliat for a week or ten days there could not 
have lioen any snow in all Scotland for the Hj’st time in memory, 
unless, which seems improbabloi thoi-o is some undiecovored cleft 
in Avhich snow acoumulates in still greater de]>th than it does 
under (1) Ben Nevis,- (3) Aonayh Bong, and (3) Braoriach of the 
Cairngorms. 

H . P. T)AN81iIY. 

Kcitirhurrh Jti'xtDvy, Nowinhtr 1083. 


The Summer of 1933 

While ucknoAvledging tho abundant «\inahino of tlio past summer 
hero ill Lancashire at least the i-ainfall compavos unfavourably 
with tliat of 1933] there wore bad atorms in June, especially 
on the 30tli, and the rainfall in Augufit was also greater ilvan 
last year. The total rainfall (Juno to August inolueive) thlB 
year 8'35 inches was approxiinatoly 2 inchos more than in 1933 
which, in aiiito of the wet July was a really dry summer. 

H. NoWHLI. PFAIllNflTON. 
WonUn Hall, leylaml, Lancashire. Novanher 28W<, 1083, 


A Brilliant Lunar Corona and Rain from an Apparently 
Cloudless Shy 

Tho following phenomena wore olworved at this station on 
Ootober 31st and November Tith rospectiyoly, and I send details 

in the hope that they may 1)C of interest, 

At 21h. Bim. G.M.T, on October 31st a vary fine and beauti¬ 
fully oolourod lunar corona'was olxserved hero. The e0(|iieuco 
of colours when first olwerved was roddieh-bi-oivn (on outside of 
ring), green, and blue (inside). At 22h. no less than three 
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distinct I’ingg could be seen, the colour sequence now being 
reddieh-bvown (outside), green (very distinct), blue, reddish- 
red, and finally whitish nearest the moon. After 
22h. the corona quickly faded. The cloud in which it was 
seen was alto-oumulus with patches of smooth alto-stratus and 
Avae moving rapidly from north-west by north, 

Oii^ November 6th at 8h. 36in. G.M.T., a few small drops 
of rnin were observed to be falling from an apparently oloudleaa 
sky overhead. There wn^p only 3/lOthg of oloud which oonaieted 
of u little cirro-stratus to the north-west with oirrua and oirro- 
oumuiufl, strato-cumudiis and cumulus low down on the south 
ond south-east horizona. The greatest amount of cloud was 
situated to the north. No cloud occurred in the 7 .enith and very 
little above about a quarter of the whole sky. All three typos 
of cloud wore moving from some point of north-east, the oirri- 
form oloud having a more northerly drift than the two lower 
types. The sun was shining strongly at the time but no rain¬ 
bow ivns seen. The surface wind was northerly, moderate and 
the screen temperature was 39°, No rain was seen to be falling 
from the patches of strato-oumulus. About llh. a very slight 
Bliowor of drizzle occurred, but by this time the cloud had in- 
oreased and had become more or loss cumuli form. Only on 
one otlier occasion have I observed rain to fall from an 
apparently cloudless sky during the past six years. 


89, Olivt Aveitiu, Glivo Valr, IlasLinqa. 


A, E, Moon. 
November Wi, 1033. 


Sunipots and Sunshine 

I am muoh obliged to Mr. HuAvke for his contribution in your 
November issue, to the serious disoussion of my article on the 
above subject. I gather from his own article that there is 
support for the 3^- to l-year periodicity in the ocourrenoo of 
fine summers, which it was the main purpose of ray oivii article 
in youi Ootober issue to prove, but that ho disagrees with my 
statement tliat the exceptionally fine Bumraera occur at the times 
of minimum sunspot activity. My statement and figures on this 
point were based upon an article which Avas pubUshed in the 
Mail under hie signature, on June 6th of the present year, 
in Avhioh he stated that os far back as reliable meteorological 
observations are known to extend, at least one notably fine and 
hot season has invariably marked the approach of each minimum 
of the sunspot cycle. . . . Last winter there was a rather 

Burprising recrudescence of solai' activity for a couple of months, 
but this aujbaided dnring the spring and there can be little doubt 
that the minimum of a cycle associated in its approach Avith the 
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rnaximuin tendency towards dry aummer weather in this counti’y 
is now nt hand.” 

1 iini quite open to correction, however, on the point that the 
years of minimum, sunspot activity are not exactly coinoident 
with the years of maximum sunshine in this country, and to 
accept Mr. Hawke’s figures of 1901, 1913 and 11923 as the correct 
years of sunspot minima during the present century. Only 
ten years separated, however, the last two periods of minimum, 
and it is still possible that 1933 may prove to be another year 
of minimum solar aotivity, as indicated by Mr. Hawke in the 
last paragraph quoted above. 

John B. C. Khubhaw. 

OcAlandi, Cmiioay Road, Colxuyn Bay. Novetnicr 25th, 1988. 


Pollen in a Cloud 


Roccnlly, whilst Hying over the Toohi Valley in Waziristan (with 
the object of taking dry and wet bulb temperature readings in 
and near cumulus cloud), my pilot and I had a rather un¬ 
pleasant bub interesting experience. 

Wo entered a pateli of ouinulus, which was about ilOO ft. 
thick, at approximately 8,900 ft. above the ground, the time 
being lOh, 30m. I.S.T. Immediately, I noticed a smell of hny 
and felt a tickling sensation in ray nose. My eyes began to 
water, and I sneezed frequently until we emerged from the 
cloud. On landing shortly afterwards I saw that my pilot hod 
also been affected. His eyes and nose wore still in a lachrymose 
condition 1 Ho, too, stated that ho could “ smell ” the cloud. 

Wo liad both olworved that on the hillside below the patch 
of oumiihis there was a party of villagers busily winnowing, 
and there appears to l)o little doubt that fine particles of chaff 
and pollen had been lifted into the cloud by convootion ourronts. 
We did not oxporionoo any bumpinoKs just below the cloud, but 
from 3,000 ft. do^vn to the ground the air was very turbulent. 
The dry and web bulb readings taken on the way down from 
6,000 ft. wore as follows:— 


Height. 
Ground lovol 
1,000 ft . 
2,000 ,, 
S.OOO „ 
4,000 „ 
5,000 ,. 
0,000 „ 

It will bo observed 
from ground-level to 


Dry. 

91 

84 

78 

72 

00 

86 

01 


Wd. 

80 

74 

00 

04 

61 

68 

54 


that the lapse-rate was sup or-adiabatic 
3,000 ft., hence the ascending^ ourrents 
and consequent turbulence. The temperature readinga 
below, in, and outside the oloud have not been given, 
will bo included in a sot of similar observations to bo published 
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at a latei* . dftte. I may. add that 1, pereonally, am subjccl: to 
oafcari'h, but that my pilot had mver oxporionced hay-fevor " 
before I 

'ir wr VlURYAlil). 

^ 0 .1 (/tjrtiftii) HeadqiLarUi'Si S.A.F.^ Fetthumir, Odohcr IDSH. 


Degree of Accuracy in Estimating Tenths 

UHiug my Avet tind dry bulb plwon'ations for llay, ,1932, lo 
Octoliot, 1933j I calculiLted the porcoutago frii(|uejicy with which 
ouch of the figures 0 to 9 occin-red in the dccinud place. TIioko 
are u{« folloAvs;-— 

Piaijro 0 1 2 84607aft., 

P^tngoj Wet Bulb 28-D ia*8 irs • 0'8 4-8 27 6-6 O'O 10 % lU 

Frequency 1 Dry Bulb 887 8*1 14-0 ft'8 2’1 87 3-8 6*8 13-8 0-8 

These figures, together with tlioBo of Dr. D. N. Hurrison - 
seem to indicate that the ordinary observer is inclined to under- 
estimate the decimal place, if the value is loss than i and to 
ovoreatimato, if greater thtui ‘ 

It Hoeius to nio that if olr^rvera oalculated the porcoiitage 
frequency from their own observations, as dono above, they 
would tlion be able to make better estimates of the decimal 
places in their future olisorvationB, as they would then know 
where their orrore lay. 

R. n. Daw. 

Trf.rono. SL AUtt'fi's Arnive, Northwooil^ Mul(Ue 3 ea\ A’br«/j&flr («A, ]fl33. 


llofori-mg to the note on this ^abject in the MeUorolotjical 
Magazine for October, surely the writer avouIcI not suggest tlmt 
the figures (pioted in his paragraph (2) are any criterion of 
Avhat can Iw iiccomplished AA'ith a niillimotro scalo ostiniatinir to 
tentlis. ^ 

The following are from LorAviok Tabulations (3,124 readings). 
^^0 special A'irtue is elaiinoi.d for thorn, tlio readings having' hoon 
mado ill the ordinary course of the day’s Avork. They are^ugiiin 
hohrly valucfl as In Dr. Harrison’s oiamplo:— 

Plfliiro 0 1 B 8 4 6 0 7 8 « 

rorcontaac Froqiiunoy 8 81 84 104 124 10 184 11 04 0 

The j:oTidoncy seems to have been to ovor-ostiinato A'aluos 
IxdoAv -5 and niiilor-GHtimato those above Tr, This is in con- 
tradibtion to the Japan figures.f The partiality for sixes, how¬ 
ever may be a Inumin failing. Was it not suggested Iry tlie 
Jujinn oxperiiiiont, Avliere ‘V*dO Avas a much greater stumbling 
block than '24 ’*? 

■ Obji^tion might he mado to. the f^hoiee' of these IjevAvick figures 
for I'bis purpewej. .on the; grounds that they represent readings 


* fleo Melfomlofficcil MuQozim, (58, 1088, pi 218. 

. 1+ 08, 19fi8, p. 191. ' 
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2riB 


5 

101 


0 

18 


7 

11 


8 

ei 


made by one individual and checked by n second. They uiayj 
however, be defended as follows:— 

(а) Reader and checker seldom' differed by inore than ‘I, in 
whioli case tlie reader’s iij?ura was unaltered. 

(б) Occusionally differences of '3 occurred, in which event 

the diltoreuco was divided. In these cases it is not too 
much to assume that tJio final iiguro was in general more 
nearly correct than the roador’a. 

(c) Very occasionally difforencos of '3 or more occurred, but 
they. Invariably yielded to arbitration. 

The net rosidt would l>o that the roader’a profereucos as 
exhibited in («) would Imj but sliglitly sniootlied in the final roaTilt 
by the few; cases occurring in (b). 

iVuy favouritism which show's up in the final result, however, 
is not necessarily present in the reader alone. The checker 
might have similar taslen. That such ii aimilarity does ocour is 
shown by the following tnblo covering another 3,308 observa¬ 
tions, w'hero the readings wore made by one of^ three tabulators 
in turn, and oheckod by a second. There is a distinct similaiity 
l)otwoon this and the previous table:— 

I'louro 0 1 B 8 4 

Poroontago Irroquonoy 101 

This similar favouritism may bo the function of the trace 
and may dopoiul on its quality and on its thickness relative to 
the divisions on tlie soalo. 

Returning to the example quoted by Di’- Harrison, the 
suggestion of reading to the uourost half-millimotro would not 
have availed much. Proaumably the tabulator would still havu 
concoutrated on the whole number, making 82 per cent, of read¬ 
ings end in 0*0 in the first case and 83 ]ior cent, in the second. 

,T, C. CUMMIUO. 

Lerwick ObecTvnlory. November OiA, 1083. 

notes and queries 

The “GustineBs” Shown on PpesBure Tube Anemogftajiii with 
Half-inch and One-inch Pressure and Suction Pipes 

■ In May, 1930, the Dines anoniograpli w'ith ^-inch profisuro and 
suction pipes at Lyiiipw^ was replaced by one having * 

pipes, and it was hnmodiately noticed that the clmracter o ■ ic 
records had ohangod, in that the trace showed not only a veij 
miioh iucroasod range of gustiiioss, but occasional notably lov 
lulls. Accordingly, it was bliought wortlr while by Mr.^ R. A. 
Watson, the ofilcor in charge, to extract the 
. Tables I and IT below with a view to obtaining ft qiiantitaUvo 
value of the change of gustinoss. 

A measure of & gustineas woe obfained.na follows. The ho^in 
with the highest menn. wind Was -tnkhii. out each day ftnd Na 
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highest gust and lowest lull in the hour noted. The mean value 
of these highest gusts divided by the mean wind in the hours 
in whioii they ooourred was then deduced as a moasuro of the 
magnitude of the gusts. This is given under A in the babies 
below. Similarly, the mean of tho lulls divided by the moan 
wind is given under B. 

Tadlu I.—Lympne, Anemograph with ^-inoh pipes. 


1929. 



A. 

2). 

January 



1-39 

•62 

February 

« . 


1-39 

•66 

March ... 



1-31 

•63 

April 



1'39 

•61 

May 



1-38 

•57 

June 



1-42 

•62 

July 



1-48 

•66 

August ... 



a-41 

■64 

September 



1-38 

•68 

October 



'1’49 

•63 

November 



1-45 

•66 

December 



1*48 

■67 

Mean ... 



1-41 

•68 


Table II. — Lympne, Anemograph with 1-inch pipes. 


1930. 

June 

July 

August ... 
Sep tember 
October 


A. 

B. 

1’54 

•26 

1-00 

•19 

1*66 

■20 

1*60 

•30 

1-69 

•17 


Moan ... ... ... 1'63 '23 

The very marked effect of the change from -J^-inoh to 1-inoh 
pipes on the lulls is at once noticeable from those figures. 

In order to ascertain to what extent the lulls at Lympne were 
abnormal, similar figures were then got out in the Meteorological 
Offtco for other stations, partioularly those whoi'e anemometers 
with -J-incl), pipes had been replaced by instruments with il-inoh 
jiipes. Tho voaults are shown in Table III. The length of con¬ 
necting pipes is about 30-35 feet in all cases except at Croydon 
and Lympne, where tho pipes are 70 feet in length. The length 
is of some importance as the damping effect of long pipes will be 
more marked than that of short pipes,, particularly in the case 
of A-inoh pipes. 

Table III shows, os would be expected, that the substitu¬ 
tion of 1-inoh oonneoting pipes for ^-inoh pipes leads in all 
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cases to an inoreasa in the gustinass of the record, 

being raised and tho lulls loweretl. It also shows that while at 

Table III. 


Station. 

Scionco Museum, 

London, S.W.T. 
Croydon 
Lyiupne 
Lympno 
Pondennis 
Pondonnis 
S'cilly (Telegraph) 
Sc.illy (Garrison) 
Holyhead 
Holyhead 
Bell Rock 
Lerwick 
Lerwick 


Diaintler 
of Fipes. 
1 inch 

1 ,, 

1 

i >1 
1 

1 „ 

4 >1 
1 „ 
i M 
1 „ 

1 


A. 

2-39 

lOT 

1-63 

il-41 

■ 1-48 

i-3n 

1-42 

1-34 

1*62 

1-34 

1-28 

1-47 

1-37 


B. 

•013 

•42 

•23 

•58 

•52 

■63 

•58 

•05 

•63 

•62 

•70 

•68 

•68 


Lympno tho offoot on tho guota was not diMimilal- ^ 

oSer stations, tho oSeot on tho lulls was tlooidodlv abnoirasl. 
•n'is is brought out ovon moro oloarly in the folWing tabo 
Xrc tho raL of A. to A, and of B. to B, aro sot oat. Tho 
aulhxeB refer to tho diameter of the pipes. 


Scilly 

Lerwick 

Pendonnis 

Holyhead 

Lympno 


Table IV. 

A 

1-06 
107 
■I-10 
M3 
1-16 


A 

o\ 

0-86 

0-83 

0-86 

0-40 


^5mpnftl£‘Ih.o“TA^^ 

hXto" ‘bo° mmSt^o“.^c<^^nl° firlhoXotmally C dguro 

irZlnUs Tho flgmo O'dO for the ratio B. to i, a Lympno 

!:om^t^« indioati'vo of Zfthov arfrat y 

crJvft marked Uills of such short period that they are to a very 

t^oLiderablo extent damped out on the roeords ^ 

recorder with finoh pipes though they are recorded satisfootoii y 

" Wi" to T& III, in gonoral tho diftorenco botw^i 
A Ld B fs iL at tho ooastal stations than at tho “tations 

Id this diltoronoo forms a meaauro of tho turbnlonco of fto 
wind Plaoing the stations in order of increasing 
we obtain Tabfo V. Tho figures relate to anemometors fitted with 










m 


THE MBTEOROLOG-ICAJj MAGA55INE. [Hcd 103U 


1 -inoh pipes in each case, 


The eieeptional tm'bulonco I’euordod 
Tablu 

JJiffei'cnce A — B. 

0-58 
0-84: 


Bell Bock 
Soilly 
Lerwick ... 

Pendonnis 
Holyhead 
Croydon 
Lyiupjie 

Soienco Museum, Loudon, .S.W.7 

hy the anemometer on the roof of tlio Soionco Museum in tlio heart 
of London is well shown. J. S. Dinhu. 


0-89 

0'9() 

O'Dt) 

1-2D 

1-40 

2'2G 


The Effect of a Building on the Gustiness of the Wind 

The metooj'ological station at Heliojiolis, north-east of Cairo, 
las m fairly level country witli a general slope from sontli to 
nortli, hounded between south-east and south-west by oompara- 

tively liigh ground, 
which rises to l.OOO feet 
at a distance of 12 miles 
, to the soutli-oast, This 
high ground causes a 
well-dcffined katabatic 
wind from a south- 
eiisterly direction on 
many nights. 

Winds are measured 
by a pressure-tube ane¬ 
mometer orectod aliovo 
the old Motoorological 
Office building, 20 feot 
above tlio apex of the 
roof and 40 feet above 
the ground. Mr., J. 
Durward remarlcs that 
liofoi'e the erdctiou of 
the noAv offioo, tlie 
katabatic winds from 
between E. and S, all 
showed yery little gusti- 

I he new office building (see Pig. 1) U to the soutli-oast of the 
anemometer, mast. The furthest corner is 180 feet distant and 
th^ nearest corner about 136 feet. The height of the new build- 
ing 18 14 feet to the eaves, about J9 feet io the apex of the roof, 





_VtTtw< Ajuwta A-a 
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ftiid its length is 88 feet. Fig. 2, reproaonting a por^bion of the 
aneniometov tra<5e at Helippolis on April 2Bth and i 

shows the effect of tiio introduction of this building. Duviiig the 
first part of the trace, the wind did not pass over the new build¬ 
ing on its way to tlie anomometor, and the gustinass la smnU, 

April £S Aipri L2 S . 

22 23 O I 2 



the “ factor of guatiness ” (ratio of the width of the trace to the 
moan velocity) being only aiiont 0-6 or 0-7. After the wind v i 
l.oyoncl ...bout 1.10° howovor, so th»t the now '“-y i" ‘1“ 

natli of the wind to the anomometor, the width of the tiace 
became very much greater and the factor of guatinoss 
to about 2 ‘ 0 , while the moan W'lnd stiood was reduced by 1-2 imlos 
per iiour. Tliis trace is of consklovablo interest in connexion 
with the problem of nnomomotor exposure. 

Books Received 

Bremen. Fdited byDr. A. Moy. Jahrgang ^2. Breinon. 

In addition to tilie usual very complete presentation of ttila 
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year's data, this volume ooubaiiifl two interesting notes, one on 
“ A comparison of temperature within and without the town of 
Bremen," by A. Mey, and the other on " A contribution to the 
Climatology of the North Sea coast," by P, LUhe and W. Peld. 

The eleciric field of overhead thwiderclojuls. By S. K. Bauerji 
D.So. Loudon: Phil. Trans. Hoy. Soo., series A, vol 231' 
pp. 1-27. __ ' ’ 

Obituary 

Luigi Palazzo, Socio 'tiazionale della lleah Acoadeviia NazionaU 
dci Lined Orand^ Ufficialc della Corona d’Italia, Gommenda- 
lore della Corona di Frwaia, t deWAqwUa Roasa. —On Juno 13th 
of this year. Luigi Palazzo died in Florence; his wife, Maria 
Giuseppma, after a union of forty-four years, liad previously 
died in Rome on April 9th, to the great grief of himself and 
his family, 

Palazzo had lieon associated with the meteorological and geo¬ 
physical service of Italy for forfy-threo years and director 
for thirty-one of them. He had retired from the directorate 
of the Office in. the Collegio Romano, on reaching the ago limit, 
on October 31st, 1931. His services were forthwith oom- 
uieinomted by the Preniio Palazzo, a prize founded by subsorip- 
tiou to be awarded every four years by the Aocademia dei Rogi 
Lincei for contributions to meteorology or geophysics within 
the eight years previous to the award. 

Pnlazzo’s career is set out by Professor G. B. Rizzo of 
Naples in the July-August number of Ueteoz'ologia Pratioa, 
the organ of the Sooieth Moteorologioa Italiana, of whioli 
Palazzo was for many years vice-president. Ho was 
also President of^ the International Seismologicnl Associa¬ 
tion and Vice-President of the Italian Committee for Gooden 
and Geophytoos, and held many other appointments nud dis- 
tinctione, A list of papers includes 8 on experimental physics 
with hygiene, 40 on meteorology and aerology, 61 on terrestrial 
magnetism, 13 on seismology, 34 biographical notices, addresses 
or books. 

The development of tho Government service with wluoh lie was 
80 long associated' is set out by P. D. BeunajrdoM.Paolbni, O.S.B,, 
in the oorrospondence number of the same journal in 1931 

He was born in Turin on January 18th, 1861, wa.s at school 
at the Liceo Cavour ” in that city, and entered the University 
in Noyomber, 1880, graduated in physics in July, 1884, with 

spent two years at Rome in the 
Utticio Central© di Meteorologia and in the Institute Pisico dell’ 
UnivorsitJi there, devoting himself mainly to terrestrial 
magnetism. Then two years in German universities, first at 
Wttrzburg and then at Berlin and the Prussian Meteorologionl 
Institute, again with special devotion to lerreatvinl magnetism. 
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In 11887 he was called to succeed Chistoni ob Physical Assistant 
in the TJflaoio Centrale at Rome, and from that time was in 
charge of terrestrial magnetism for Italy, a branch of goienca 
which he developed with scrupulous care and attention through¬ 
out his life. His magnetic oharta of Italy and her colonies are 
a permanent memorial. 

In September, 1899, wlien Prof. Taoohini retired from tlie 
direction of the Italian Office, Palazzo was nominated Roggente 
la Direziono dell’Ufficio, and in August, 1901, Director. So 
the responsibility for meteorology was ineluded in his oarica 
with that for magnetism. . . , , 

In 1900 in the midst of a vei 7 embarrassing political situation 
he and I wore present together at an open meteorological Qon- 
ference at Paris in connexion ■v\'itli the International Exhibition 
of that year. On September llSth at the end of tho Conference 
in a small room at the top of the Eiffel Tower ^ an irregular 
mooting of the International Meteorological Committee was hold 
under tho Chairmanship of E. Mascart, Director of tiio Bureau 
Central M 6 t< 3 orologique, Professor of Physics in tho Collie de 
France, and afterwards President of the Academy of Soiences. 
At that meeting Palazzo and I wore elected momliers of tho 
Conunitteo in succession to Giro Tacohini and Robert Henry 
Scott, and thereafter I had many opportunities of renewing 
our friendship, including two visits to Home on my part and 
at least two visits to England on his. 

As a member of tho Committee and of many of the special 
commissions he was a regular attendant at the international 
meetings. German was ordinarily his second language, and 
terrestrial magnetism was evidently his own subjoct; but he 
missed no opportunity of meteorological investigation and com- 
binod it with his visits of magnetic exploration, as in his 
expedition to Zanzibar in July, 1908, and to the Indian Ocean 
with ballmiS'SOiules for uso at aoa in Decombor, '1900. 

lie was ill every way a “ good companion,” and like many 
good comiianio'ns ho devolopod a deafness which interfered to 
somo oxtont with Bocinl fimoiiitios- When nn iittornivtionfvl oom- 
inission, mooting in London, wont to spend a weok-ond at 
Ditchnm Park with Mr. Cave, ho was discovered on the platform 
nt tho station with no luggage, not having hoard tho whole of 
the invitation; but lie got there all right ns usual, and at dinner 
ho astonished ladies on either side of him, specially invited to 
talk to him in Italian, by responding to their oarofiilly 
elalxu’ated Italian in French. However, tho chief feature of that 
notablo assembly was the consternation when one of the gueste, 
who hod never shaved himself, found himself five miles away 
from thp nearest tonsorial artist. That was not Palazzo j he 
wore aboard. 

Palazzo continued aa a member of the Intornationnl Committee 
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until tlw^incmth of his retirement from Office, and on 
Oetojwr 6th 1931, he attended the meeting at Locarno and took 

cXi.r; 'rrr'-' ■"““y wht 

WOI^H nLh°'“’ the most fnitemal assembly in the 

woild of the representatives of diverse nationalities. ‘ 

—-- Napieu Shaw. 

News in Brief 

M?1 >'‘»8ting of the British Aeaoointion will he 

S ■» Oth to 13th umloi- the pi-eai- 

' B s William Hanly, F.K.S. Col. Sir Homy Lyons, 

C«.>fe.onoo of 

JOth, lOJJ, Ihe Hoynl Medal, 1933, woe piesentod to Prof 
It. 1 . iaylor for wide rosearohee inohiding among other subieota 

Pr^r’,/'V'rf r r”'‘fo'nnghL'ZH 

j. A . Appleton for researches on the ionosphere. 

S-f awarded by the Konin- 

Bimkner' Wot^nschappen to Amstordan/to Prof. V. 

in'wm»in"'V^t‘aprsiimI.‘:'‘ 

Wo learivfroni Na-ture that tho Oxford Congregation has voted 
an additional grant of £60 to the Sohool ef^Riiral Economy 
lor an expedition to a district of the Bouthorn Sudan with the 

fair ir^ extreme conditions of drought and rain¬ 

fall in tliou- bearing on agrioultural development. 

t^t^ri!tic^wi7^l“ his wAy fco^the Bay of Whales in the 
Ant-nictic with a surveying exfiedition ,of two shins one of 

whicli cornea an aeroplane and an autogyro. The ^expedition 
hopes to reach Admiral Byrd's former enlmpmen? om ChS 
mas Day Tho collection of meteorological obseiwations is one 
of the objects of the expedition. 


Errata 

in 0 - 9 . O'O 

01 0 1 y_ad ended m •», *0 or -I," and p. 214. line 4 
V I “■ ^i'® ” " end in -0 ov -B " ’ 

Novem^. 183^p, MO lanUinn biit.ne,. altoi- " By-Chni-Ien H. 

«''‘‘»n. Size. aiin.xOfin,, pp, ir 
■7e 6d. net"', Son *lergueoi LLl., 1933, 
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The Weather of November, 193iJ 

Pressuro was abova normal over wesfcovii INorLli Aiuoiioa, bpij-s- 
beriron, Icolaud, northern Europo and eaistoru 
tlio greatest oxco-SHca being 7-7 mb. at 50 N. 120 \V. and 
7*5 inb. at Lorwick. Pressiun way Ijolow iioniml over moat 
of eaatcru North America, weatoru Nortli Atlantic and contral 
and aouthorn lliurope and tho ModitoiTHUonn, tlio 
deficita being 0-2 mb. at Zurich and 4'« mb. at 00 N. 00 . 

Temperature waa above normal at Spitsbergen and noitieiii 
Norway, but below normal generally olsewherc in ^ woateru 
Europe. EainfaU wius in excesa in the north but dohcient in 
centnU Europe and meat of Sweden; in uortli-weal (.Tothaliind 

there was only 10 per cent, i>f the iioimal. .i 'i' i 

Tho chief feature of the weather of November over tlio liritisn 
Isloa wa« tho deliciency of rain except along the o^t coast. At 
lto8s-on*Wyo and Stornt)wa.y the monthly totals w'oro only 
22 per cent, and 30 per cent, of tho normal, while at Tyno- 
ineuth, tlie total of 4-41 in. was more than twice tho nonual. 
Sunahino was generally above tho normal in tho western districts 
and tho moan temperature mainly liolow normal m the south but 
almvo normal in tho north. Tlioro was a marked alisenco 
south-westerly winds. Squally winds from hW. veering N. pei- 
aisted generally until the 3rcl, in tlio roar of n deprossimi 
moving' oast over tho North Sea and reached gale force locally, 
whilo tho weather was showory with snow on tho lulls in 
Scotland and hail at a few places, oven in tie sou i. ► un 
sliiiio roiiords wore goml during tills time, over 8 hrs. at sevoral 
places. After tho 3rd an anticyclone spread in fiom the 
Atlantic, mainly fair to cloudy weather with sight showois 
prevailed and tho winds moderated though 
tho novtii. The air, liowovor, was coming from tho south 
round the anticyclone and on the 0th gave high teinperaburc 
in Hio north, wlion 02° F. was r^ortM at Lmichnin ' 

at Dundee and on the 7th iif tho south as well. Much mist 
nnd fog i.TOvuiloa from tl.n fitli to 9bh On tho 6t. tho windn 
bnokod to W. nnd SW. nnd tho wentl.or ngnin Itecnmo cold 
and unnottlod though with tunny “ ,2 

donrossion nnsaed south-floiith-onnb aorosB the country giving 
otXiE winds or gales nt times in Sootlnnd and Mend and 
heavy tain looally?^ 1-75 in. toll at Bonaghadoe (Co, Down), and 
l'60m. at norrowdalo (Cmiiiiortand) on tlio'lith and 1 ^ 
at Talyllyn (Merioneth) on tho IBlli. From then until tho 
llti, tL’^ivinda wore oaslorly and tho weather oloiidy wtl, 
sea tel^d ron™-s. Imt after the IStli tho winds voereil to SB. 
and T and the temperatiiro rose. During tlio following brief 
mild spoil a maximum of 00° F. was rooorded at Croydon 
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on the 20th and conditions woro goaorally quiet Avitli inuoii 
fog over most of England until tlic 23rd, though brighter 
weather ocourred in the west and north. On the 24th the 
winds freshened somewhat from NE. or N. causijig u. drop in 
temperature aa the anticyclone to the north spread over the 
country. Show'ora of sleet and snow were exporioneed ■ along 
the oa.at coast on the 25th, while -on the 2(3th persistent fog at 
lionfrew was associated with a inaxinmni temperature of 20'^ E. 
The greater part of blie countiy remained under the iniiuence 
of this anticyclone until the end of the month, the weather 
being generally cold and dry with little sun and much mist 
or fog* Meanwhile a depression approaclieil from the Atlantic 
on the 27th giving south-enstorly winds with milder fairer 
weather along the western seaboard. This was maintained 
until the 30th when the winds in the north and west freshened 
from S. or SE. with gales locally, and heavy rain fell in south¬ 
west Ireland, 1’70 in. at Valentia, Oo. Kemy. Tlio tli 3 trib\ition 
of bright sunshine for the month wiw us follows :— 


Stumowny 
Abordoon 
Dublin 
Birr Oflstlo 
Yuleutla. 


Total 

DilT. from 
normal 


Total 

Diir. from 
normal 

(hra.) 

(hi-8.) 


(hrs.) 

(hi-fl.) 

Cl 

4- 8 

fjivorpool 

66 

~ 4 

47 

— 8 

Iio88-ou-AVyo 

71 

+ 8 

CO 

—12 

Falmoutb 

08 

—13 

08 


GorloBton 

<14 

—18 

80 

d-ic 

Kow 

48 

— 4 


Tlio Hpccial Jiiessage from Brazil states that the rainfall was 
generally soarce with avera^s 0T2 in. above normal and 0-83 in. 
and I'dO in. below normal in the northern, conti'al and southern 
regions rospeetivoly. Eivo antioyolonos orossed tho oouiitry. The 
oropa were generally in good oonditioii except in tho north-east 
where the cane was affected by the unfavourable weather and 
in the south on acoount of the locusts. At Rio do Janeiro the 
mean pressure was 0‘4 inh. above normal and mean temperature 
0'9° r. below normal* 

Mwcellaneom notes on -iveatlier abroad evllexl from vanous sources 
Ifc was reported on the 6th that the snow in Switzerland 
was 1 ft, deep at the 3,600 ft. level and 6 ft. deep above tho 
6,000 ft. line, and on the 18th that snow had fallen in Turin 
and over Piednxont. On tho 20th Stugsund was free of ice, 
but at moat of tlie other ports in tho Gulfs of Bothnia and 
Finland thin ice had forjued though navigation was not 
hindered. Falls of from 12 in, to 48 in. of snow ocoui'red on 
the 28th ever moat of Switzerland and snow fell during the 
2Cth and 27th in Alsace, the fall being especially heavy Tn 
the Vosges, A severe storm occurred along the Turkish Blaok 
Sea coast at the end of the month and 17 people were drowned. 
i^lie TimeSf November 7tli~Decembor 2nd,) 
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On the it was vecovded that the drought in South Africa 
had broken as g<K,d soaking ruiiiH had j 

of the Giiijo during the previous -48 hours, and also . 

districts of south-west Africa, in the Free btuto 1^" 
nud Natal rains iiad started a few days before that. Good 
niins also fell in Konya during the 
A series of dust storms occurred m the Oniiige 
lowavds tlie end of tlio inoutli, euliuinuting on tlie 2Jth in a 
storm wliich did much damage to the southern distuc a o 
ilouxviUe, ItethuUe and Smithfiold. i^l'hc 2'^r;^c^, November 

lOtii-Doceuibor 1st.) . 

A severe luiilsborm is reported on the '17Lli to have 

demolisliod the houses at Namyang 27 miles from 
the Shan States, liunna, killing three people and >“^5” « ^ 
more homeless. The storm uprooted great trees and luino 
the crops, tlie hailstones being of a large sixe unpiei.edoni 
ill tlio Shan States. (77ie T%?nes, November 18th.) 

On the 18tli it was stated that usoful rams varying from 
k in. to 1 in. had fallen over Victoria.; on the 20th the sevoio 
ilrouLdit in the nortli-oasLorn pastoral country of 
Australia was broken, and after this, extensive as much as 
ruins occurred over the whole State, amounting to as nuch as 
S s Tn in two days in some places. Towards the end of the 
month liowover, sorioiiH floods followed torrential rains ant 
largo areas of wheat and other crops were 
lives lost. The weather had moderated at the end of tl 
month, mt Times, November 20 th-:Dccombor 2nd.) 

Abuonnftlly cold weather occurred in Ontario about the 16 K 
an.1 a HiiowLrm was raging over llio Great ^akes fiom I 
0th to 16Ui. From the 2l8t navigation was 
St Lawrouco llivov owing to the iw conditions. On the 28th 
close packed ice also occurred from Quebec to Muviay ay 
tind which Ihore was open water. Tomperaturo in the 
eastovn Unitod States was aViovo normal at the l>oginiimg 
the month but iiy the second week the cold spoil in the west 
was o2iuiinrai«o to the oast. This was followed by a wann 
spell wliioh extended Reuth-oaflt only at first and did not read 
flm uorth-easlern Stotes until towards the close of the monlh. 
Pvooiliittttion was (.onerally Mow normal. (Tlu 'Ihrnc,. ^vom- 
bor 16th-30th, and lFa,«i/wi/ 7 «on, D.O., U.S. Dept. Agitc., ce/f- j 

Weather and Crop SuUetm,) , AHnntic 

Severe gales wore experienced at tunes on the Noith A.tlantic. 


EiiRlaiid mid Wn-lcs 
Hootland ... 
Irolund • •• 

British leloB 


General Rainfall for November, 1933 

.. 7)0 ' 

07 
49 


no 


por oont of tho averago 1881-191 fi. 
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RainffilU i November, 1933 1 England and Wales. 


Oo. 

Station 

In. 

’«r- 

Mt. 

of 

At. 

Co. 

Station 

In. 

Pir- 

Hftt* 

of 

At. 

Lontl . 

Oanidou Bquai’o. 

•eg 

SO 

Leks, . 

Tliornton ItosoiToir ... 

1-72 

76 

KaU , 

Toiiterdou, Aaltondoii,.. 

l’4g 

40 

u • 

Bolvoir Coatlo. 

1*04 

87 


Folkcstoiio, Eovo. San , 

2-l« 


RtU , 

Ridllngton. 

2-00 

87 


St. Peter’a, Hiltlorfllinni 


0 -. 

Lines , 

Boston, Bkirbock. 

2'20 

116 


Edoii'bclg., Falooiiliurst 

roi 

28 


Omnwell Aerodrome... 

2'16 

116 


Sovononks, SpaWhuiut 

1-26 



Skogiieaa, Atari no Gdiw 

1'94 

90 

Sus 

OoinptoUjCJonipton Ho. 

'00 

24 


Loiitli, WoBtgato. 

1-87 

72 


Patch iug Faim. 

1'2S 

86 


Brigg, Wrawby flt. ... 

I'Oa 



Efietbouni®, "Wil. Sq. 

1-24 

36 

Nolls . 

Woikaop, Hodsook ... 

]'93 

98 


Hoathdold, Barklyo ... 

rea 

44 

Dciity - 

Derby, L. il. &S. Itly. 

1'04 

43 

Hanla, 

Yen til or, Roy. Nat. Hob. 

I'OO 

81 

(Yhes \ 

Buxton, Terr. Slopes 

2'60 

68 


F ordingbi'idgo, Oalcliid b 

I'Ol 

30 

Runcorn, Weston Pt... 

1’78 

04 


Ovington Rcotory. 

•80 

24 

Lanes . 

Manolieator, Whit Pk. 

1'14 

43 


Shorl»i'no St. Joliii... 

‘40 

16 


Stonyburst Oolloge ... 

I'Ol 

42 

llen'ls . 

AYolw^ Garden Oity... 

1-88 

50 


Southport, Hoskoth Pk 

1'60 

60 

Bucica , 

Slough, Upton . 

•OO 

46 

Port*, 

Laiioaflter, Grog Obsy. 

I'Bl 

46 

Oxf [ 

H.Wyoombo, Flaokwoll 

'02 

46 

Wath-upon-Dennio ... 

170 

88 

Oifoid. Mb«. Oolloffo... 

I'OO 

46 


AYakoflold,01aronoo Pk. 

2'04 

96 

Nor . 

Pitaford, Sedgohrook... 

• , 



Oiigbterahaw Hall . 

4'33 


n 

Oundlo . 

1’70 



Wotberby, Ribston H. 

3'16 

136 

Beds . 

^Yobnrii, Eipfck Fami.. 

1'62 

68 


Hull, Pooraon Park ... 

2'80 

132 

Cam . 

Oftinbiidgo, I3ot. Qdna. 

1'2B 

66 


Holnio-on-Spaldlng ... 

2-10 

90 

Essex . 

Gbolmsforo, County Lab 

1'19 

63 


WoflbWittoii, Ivy Ho. 

8'43 

99 


Loxdon iriil Houbo ... 

1'08 



Folixldrk, Mt. St. John 

4'07 

160 

Buff' . 

Hangliloy If 01190 . 

1*48 


>» • 

York, Miiaouiii Gdna. 

270 

1’29 


Onuipaoa AbIio . 

3'64 

100 


I’ickoring, Huiigato ... 

8'06 

1‘23 


Iioivostoft Soc. Sohool 

8-40 

148 


Scarborough . 

211 

86 


Bury St.l2d AVeBtloyH, 

1'71 

74 


Mkldloabrough . 

8-24 

163 

Norf . 

AVoBfl, HoBdiani Hall 

2'07 

06 


Baldorsdalo, HiuyRea. 

2'70 

78 

Wills 


'78 

27 

Diirh 

Uahaw Oolloge .. 

4*40 

173 


Oalno, Cub tie way . 

MJ7 

27 

Nm' 

Newcastle, Town Moor 

8'S2 

137 

jin' . 

Rvoraliot, MolbuiyHo. 

1’07 

26 


BoBlnghaiu, Highgreoii 

2-09 

78 


Weymouth, Wcetham. 

•68 

22 


Ltlbiini Tower Qdna... 

4'46 

133 


ShaftcBbnry, Abbey Ho. 

•60 

21 

Oumb 

Oarllalo, Boaloby Hall 

■86 

28 

Devon. 

Plymouth, Tbolloo... 

1-60 

41 


Borrowdalo, Soathwalto 

3'00 

23 


Holiio, Ohiii'obPk. Oott. 

i*oa 

30 


Borrowdalo, Moraine.., 

872 

80 


Toignnioiitb,Dou Gdiie. 

•00 

31 


Koawlok, High Hill... 

1-86 

88 


OiilToinpton. 

•80 

20 

h''esi 

Appleby, Oaetlo Bank 

1*99 

00 


Bidniouth, Sldniount.., 

I'lO 

38 

Afou 

Abergavonny, Bareli Pd 

1‘12 

29 


Barnstaple, N.Dov.Atli 

l‘3a 

84 

GloJii 

Y.stalyfora, Worn Ho. 

1'64 

26 


DartniT,Omniiiovo Pool 

3‘60 



Cardiir, Ely P. Stn. ... 

•03 

22 


Okohampton, Uplands 

170 

32 

>» 

Treherbert, Tynywaun 

2-44 


(707‘?t 

Redrnlli, Trowirglo ... 

2‘ie 

46 

Cfarm 

Oarniarthon ihlary ... 

‘80 

ie 


Paiizaueo, Mornib Gdn. 

170 

88 

Penib 

Haver ford west, Sohool 

1’81 

30 



2'17 

4d 



1'02 


>1 

Bonis 

Ohowton Moiidlp . 

■08 

16 

Rad 

"HirmW.W.TV«'n'yi>y‘^tl 

1*80 

28 



■67 

18 


Lake Yymwy . 

1'02 

29 

1) 

Street, MillJleld. 

•68 

26 

Flinl 

Soaland Aerodrorao ... 

r37 

67 

Olos 


P38 


Her 

Dolgolley, Bontddu .. 

2‘1{ 

36 


1 '19 

88 

Coi'n 


1'41 

49 

M 

Hata 

Rofifi, Uiraliloa. 

•0? 

20 

Snowdon, L. Llydaw P 

5-lfl 


Salop 

Ohuroh Btvotton .. .. 

•811 

2fi 

Ang 

Holyhead, Salt laland 

1-81 

44 


1‘17 

46 


2-26 


Staffs 

MaricotDi'syt’iJL.Old Sp 

l’8i 

6C 

MsU qf Man 



Wore 

Omberaloy, Holt IjO^ 

•71 

84 


1 Donglaa, Boro Oem. ., 

2'4C 

60 

War 

Aloeator, Begley Hall, 

'06 

41: 

\Ghim\sey 




Birrnluglinii Edgbastoi 

•OS 

St 

1 

1 St. PoterPt, Grange Rd 

8*25 

77 
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RainfaUt November, 1933* Scotiand and Ireland, 


Station 


Pt. WllUftin, Mouroith 

Now Luco Sohool. 

Dairy, Glondarrooli ... 

Oai’flphoU'ii, Shlol. 

Dumfrlo8,0rlolitoii, It.l 

Jiskdalomuir Obs. 

llranxliolni. 

]fittviokMni»Ho. 

West Llntou. 

Marobmont HoiiBo. 

North llorwiok Res..,. 
I'klinburgh, Roy* Ohs. 

Auohtyfarfllo. 

Kilinaniook, Kay Pk. . 

Olrvan, Plninoro. 

Glasgow, Quoon’s Pic. 
Groonook, Prospoot H 
j Rothoaay, Ardoiioralg 

Dongarlo Lodge. 

Ai’dgour llouao. 

Glou Btlvo. 


In. n‘1 Oo. 


Pcdtallonh . 

Inveraray Oastlo 
lelay, ICtillalnw .. 
Mnll, Iloiiinoro.. 


Ijooh Levon sluloo. 

Looh Dhu . 

RaUiulilddor, Strouvar 
GriolT, Htratlioarn Hyd 
lllalr OohMo Gardono.. 

Kottlna Sohool . 

Poarslo Honso. 

Montroflo, Buunysldo.. 

Ilraoinar, Hank. 

Tjoglo Ooldstono Soli... 
Abonlooii, King's Ooll 

Pyvio Oosllo. 

Gordon Oastlo. 

Qmntown-oii-Hpoy. 


lien Alder Tjodgo. 

KlngiiBaio, The IMi-choe 
IiivornoaB, UnUlnthol R. 

Ttooh (Jnoloh, Ijoan. 

Glonquolcli.. 

Arlsalg, Kairo-na-Sgiilr 
For t W 111 iani, Qlasdruui 

Skye, Dim vegan. 

Harm, Bkallavy.••• 

AlnoBSi ArdroBB Oastlo 

U 

AolmnshoHsok 

Stornoway ... 

Li 
T( 


Station 


Par 

T„ ewt. 

In. ^ 

Av. 


Uolvloh . 

Looh Moro, Aohfary 


.. 

Lerwick . ^ 

Oahomgh Rectory. ^ 

Dnunianway Rectory . 
Oork, Unlvoraity Ooll. 2' 

Hallinaouira . 2 

ValontiftObsy. 8 

Goarhanioon . 4 

Darrynauo Abbey. 8 

Waterford, Gortmoro... 1 
Noiingh, Oaa. Lough .. 1 
RoBorea, Tiinonoy Park 1 
Ooaliol, Halliiianiona... 

FoyneB, Ooolnaucfl. 1 

CaHtloooiinol Roe—... 
Inngb, Mount Oallaii... 5 
Hroadford, IlnrdloBt’n. 1 
Gorey, Oourtown Ho... 
Ratlmow, Oloinnaiinon 1 
Haokotstowii Rectory.. 1 

Hlaiidsfort Houbo .I ‘ 

MountniolUok.1 

Hlrr OiiBtlo . 

Dublin, Flty.Wni. Sep... 
Halbriggan, Ardglllan. 
Ikjftuparo, St. Oloud... 

KoHb, Hoadfort. 

, Moate, Ooolatore. 

, Mullingar, Uolvodoro... 

, OnBtlo Korhoa Gdiin.... 

, Galway, Gmnimav Hob. 

. liallymilnnoh Oaatlo... 

. Aboserngh, Olonbrook. 

. Ulnokflotl Point. 

. Malkraiiny... 

, Wefltport noiiBO.. 

. Delphi Lodge. 

, Markroo Obsy. 

t, OroBsdonoy, Kovlt Oas. 

. Knniskillon, Portora... 

. Armagh Ohay.... 

I. Rofanny Roaervolr...... 

, Hoarowlo. 

. Donoghadeo, 0. Htn.... 

. Banbridge, Mill town... 

, Hoi fast, Oavolilll Rd.... 

. AUlorgfove Aorodromo 
. Hallyinona, IlanwvlUo 
. Garvagh, Monoydig ... 
. Londonderry, Oroggnn 

. Omagh, Edonfol. 

. Maltnlload.. 

. Mllfoi-d, The ManBo .. 
.1 Killybogs, Rookmoun*- 
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Climatological Table for the Britiih Empire} June, 1933 
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LONDON: PILDLIsnBD BY Hia MAJESTY'S STATIONHaY OPDTOB 

To be imroliaied dJraotljrlrom H.M, STATIONEBY OPPlOB ettbs foHowlog addiMBee t 
ADABTOAL HOD8H, BaNflBWAY, LOHBOJI. W.O.Bl 120, OHOIiaa S2BBUT, BDmDUBOHB; 
York Strhbt, JUNoniBTflR ^ i, Sr, AHDaBw'fi ohbbobst, Oabdito i 80, Obioiihbthiv 
Btrbbt, DBiiVABr; or through noy Bookaellor. 


The Fog on New Year’s Day 

In London and tlie Boutli-oastorn iiart of England the Now Year 
opened wit]) one of the worst fogs experienced in those districts 
for many years. Traffic by road, rail and air was seriously dis- 
orgnnisod, and several people lost their lives as a result of the 
poor visibility. 

At 18ii. Gf.AI.T. on the Inst day of '1933 the barometric situn- 
tion showed a dopression some distance to the west of Iceland 
and another over the Moditorranoan Sea. Botwoou those two lay 
an elongated high pressure system extending from Scandinavia 
to the Azores and passing over contral England, where a local 
maximum was indicated. Thus over Ireland and Scotland the 
isobars wore roughly south-west to north-east, while over most 
of England and Wales the barometric proasuro was very uniform. 
In this area of email proasuro gradient the winds wore very 
light, and there was little cloud except along tho oast coast of 
the Bouthorn half of England. Hora tho air moving round the^ 
local “ high ’’ over England just referred to encountered the 
comparatively cold air from the continent, and so caused a cer¬ 
tain amount of cloud, Visibility was poor though hardly any¬ 
where was it IcsB than 1,100 yds. Thus conditions wero very 
favourable for the formation of a " radiation fog.^' 

By 7h. G.M.T, on tlie following morning (January, 1st, 1934.) 
many places in the south-east part of England and the Midlands, 

(4417) 32/91 1,000 1/34 M. & S., Ltd, Gp,30S 










270 


THE METEOBOLiOGICAIj MAGAZINE 


[Jan. 1084 


were experiencing n visibility of leas than 600 yards except aloiig 
the east coast of the home counties, wliere the oloud hnd prevented 
the formation of fog. Meanwhile, however, the depression which 
had been to the Avost of Iceland liad moved eastwards and Avas 
centred just aouth-east of Iceland. This caused an increase in 
the pressure gradient over the north-west of England. The 
resulting increaso in wind, and the cloud Avhich arrived with it, 
dispoi'sed any fog which was tending to form there. 

By lOh, G-.M.T. the wind hnd fallen still more in most places 
in aouth-enst England and the Midlands, and .a thick fog covered 
this part of the country except on the east coast. 

At 13h. G.M.T. tile visibility at Croydon was less than 
66 yards, and in many jilaces in London .and the suburbs largo 
objects wore quite hidden at distances of 12 yards or more. The 
general situation was already shoAving signs of improving, 
hoAvever. The depression near Iceland had moved slightly nortn- 
east and had deepened, .and the wedge of high pressure OA'^or 
England had moved slightly south-east. Those changes brought 
freshening winds from between S. and W. to an inoreasing area 
and the Midlands by noAv were practically clear of fog, tliough 
visibility Avas still not good. 

Tile depression over Iceland continued to deepen and bv 18h. 
G.M.T. most of tho country except London and the suburbs Avns 
practically clear. The information available suggests that the 
Boutliorn parts of London cleared first. In the neighbourhood of 
Croydon tlio fog had completely gone by about 18h. 30m. G.M.T. 
In central London it persisted to a later hour, and in some of 
the northern distriots such as Goldors Green and also in the west 
along tho river valley a thick fog lasted until after 23h. G.M.T. 
By the morning of January 2nd, however, conditions were back 
to normal. 

From reports received so far it would appear that the area 
within a radius of about twenty miles of the centre of London 
suffered more than any other part of the country, though the 
fog Avaa very thick further westward. In the London area tho 
fog thickened considerably during tho afternoon, and while it 
was most dense houses Avere invisible across an ordinary street. 
Street lamps with single incandescent mantles wore hidden at 
about 16 yards and the green signal of some traffic-control lights 
at about 20 yards; tho amber light, of courao, showed a greater 
penetrating pOAver. Normal unilhuninatod objects such as tele¬ 
graph poles or pedestrians Avere hidden at distances of about 
6 to 8 yards in places. During tho homeward rush hour all 
transport services were dislocated, in one district conditions were 
so bad that some factory workers, familiar with the locality, 
walked off a path into a river. Throughout the day nircra'H 
were prevented from leaving or landing at Croydon, In central 
London the fog does not appear to have been of great depth. 
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At about 14h. G.M.T, there wixb little fog at a height of alx>ut 
46 feet in Kingewny, wliereaB in the street it -wns alroady of 
Qonsiderable density, Looking westwards along the Strand at 
about the same hour one could see enormous masses of black fog^ 
coming up in banks and separated by relatively clear patches in 
their upper parts. 

In its general charooter the fog was in many ways similar to 
the London " particulars of 30 years ago. The main, dif/ereneo 
wns tliat the fog was not yellow in colour, and evidently did not 
contain so muclr of the choking sulphurous products of burning 
coal which was so ohnrncteriatic of the older fogs. In recent 
years the centre of London has frequently boon almost free from 
dense fog on tho ground on oocasions when the suburbs liave 
experienced this phenomenon. This is attributable mainly to 
tile relatively high temperature of tho air in central London, duo 
largely, it is supposed, to tho prevalence of central heating in 
tho numerous largo buildings whicli have been recently erected, 
coupled with the olenner streets and the greater arena now covered 
with waterproofed surfaces. Tho general effect of the increased 
temperature has been to raise a radiation fog to a height of the- 
order of 1,000 ft. Such high fogs are the commonest type of fog 
now experienced in oontral London, 

It is not yet clear why tlio fog of January Ist did not take tho 
form of high fog. Possibly the explanation is to bo found in 
the naturally stable tliermal structure of a radiation fog com¬ 
bined with the fact that the air in the south-westerly drift, 
whicli eventually cleared tho fog away, wns appreciably warmei- 
thaii tho air it replaced. These two factors combined may have: 
been resjionsible for keeping tho fog on the ground. 

A. C. Best. 


The Pressure Distribution during December, 1933^ 

The greater part of December wins marked in England by an 
abnormal frequency of easterly winds and an intensification of 
the drought which had prevailed more or less throughout tho 
yoar. Tlio month opened with an intoiiso anticyclone over Scan¬ 
dinavia and a deprassion over the northern Atlantic witli two- 
deep centres west of Iceland and over Newfoundland, which soon 
coalesced to form a deep depression almost stationary south of 
(Iroonland. On tho 2na tho Soanidinavian anticyclone began to- 
spread south-westwards, and by the 9th extended from Scotland 
to Roiimania. From the 11th to tho 16th the main high-pressure 
centre lay over the Atlantic, and pressure was lowest near New¬ 
foundland, Tho average pressure distribution during Docembei- 
l-16th is shown in tho fighro, The pressure difference between 
Julianohaab, in the south of Greenland, and Lerwick was 29 ml},. 
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giving strong southerly winds over Iceland, whore the nverago 
7h. temperature was above 40° F. Over England and Ireland 
there was n definite gradient for easterly winds, and the average 
7h. temperature at Row was only 33° F., ten degrees below 



Heykjavik. Another feature of the map is the area of almost 
uniform high pressure which covered tlie greater part of North 
America. 


After December 16th conditions slowly changed. The 
dopi’oasion oH Newfoundland began to advance eastward, bocton- 
ing complex, and the anticyclone retreated across tho British 
Islea, reaching Franco on the 24th, but it was not until Christmas 
Day that oyolonic conditions spread over tlioso islands. Even 
then the pressure distribution remained complex, and low tem¬ 
peratures persisted in England until tho end of tho year. 


Reduction of Temperature to Sea Level. The 
Cold Pole” 

By S. T. A. MmuLBBB, M.A. 

In this country there are bo few stations at an altitude of more 
than six or seven hundred feet that " reduction' to Sea level 
seldom gives rise to any question. 
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Where there are extensive mountaiudUB areas, and particularly 
for the winter seaeon, Avhero a largo invoruion of temperature 
ut the flurfaeo jnny bo the normal state, matters are not so simple 
and in the text accompanying the recently published atlas of 
temperature in Asiatic Ilussia* the question of raduotiori of 
temperature is discussed at some length. 

No satisfactory solution of the problem has been found, and 
the isotherms' are given as reihiceil to sea level by the ndditioii 
of 0'5°C. per 100 m., but the linos for tlm winter moutliH are 
shown dotted over the higher mountainoiitt piirhs of north-eastern 
and eastern Siberia, ami over lofty plateau regions such ne the 
Pamir, isotherms are omitted. 

Tlie moan tein))eratnrG for the month of Januai-y over a long 
period ut Verkhoiansk is — D8°F., and at Jakut-sk, -46*^1*’. On 
the southern slope of the mountain range between those two 
stations observations have been taken for a short period at 
i-joiuenovKki mine, at an olovatlon some 900 juebrea above the 
lirst-named stations; the moan temperature for January there, 
rcducod to a long-])oi‘iod moanl is — 31°F., and in this case the 
usual method of roduotion to sou level breaks down, the addition 
of 8°F. to the tompei'atuvo at the Semenovski jnino station serv¬ 
ing only to increase the anomaly. However true may be the 
remarks of Woeikov, quoted in the text, to the effect that the 
drawing of isotherina for the high ground of Confral Asia 
is merely an exercise in drawing lines, there seems no reason 
why some of the boldness with which isohyets are often based 
on scanty data might not Ijo a])plicd to the drawing of isothorme. 
Fig. 1, is an impressionist attempt to show isotlterma of actual 
temperature for the region in the vicinity of the *' cold pole ” 
of Siberia—or rather ” polos for, as mentioned by 
lb'- C. Fj. P, llrooks in a roviowt of tho atlas, the cold polo 
is in reality “ a series of valleys and pocketa of tho oarth’s 
surface, rather than a delinito region.*’ 

In Fig. 1 the isothea-mw ni’o at intervals of 10°F.; the isotherm 
in tho region of Oimekon is that of — 00°F. 'J’lie stations are 
indioatod by the initial letters; V, Verkhoiansk; S, SemenovSlii 
Mine; J, Jaluitsk; 0, Oimekon. Tho contours are those of 600 
and 1,000 metres, ground almve 1,000 metros Iwing shaded. 

Isotherms so drawn do at least take account of such data for 
high levels as are availoblo and probably give a good appt’oxima- 
tion to tho facts whore the topography is such that fi'oe drainage 
of cold air from tho high stations is possihlej but not in the 
case of enclosed basins. An example is qiioted in the text of tho 

♦ Kllnift (lor 11.8.8.R., Toll 1, Liof, 3, Monatsioltteln dor Lufttomporatnrtm 
AaiatlsohonToil (lorXI.S.S.R. Von. E, lliiblnatoin, Leningrad, lOSli Atlea, 3082. 

jSohofltftkowltBoh, Oontrlbutlone li I'dfcudo dn oHmal do la ropnhlltiue- 
lakonto, Lonhigrad, 1927. 

JAoBdoi*, <3./.i/eicor. ifoo., 59, 1038. p. 286. 
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athiH ; the station Seinipalntinsk lies in nearly the same latitude 
ns, but 1,618 metros loAver than, Kosch-Agatscli, and has a mean 
temperature for January 26°F. warmer; the high-level station 
in this case is surrounded by higher ground and presumably 
Bubjoob to greater cooling. The same ooneiderations presumably 
apply to the station in the Oimekon basin of the upper Indigirka 
River (G3° 16' N., 143° 13' E., 068m. above M.S.L.), where in 
1&30 a mean temperature for January was recorded o^°F, lower 



than that at Verkhoiansk, The Oimekon station was sot up by 
Professor Obrutsohev, the Russian geologist who explored the 
region in 1926, and who was the first to draw attention to the 
possibility that a region experiencing lower temperatures than 
Vorkhoifinsk had been discovered'’^; although the statiou has 
not Ixsen in action long enough for the probable mean tempera¬ 
tures to be stated accurately, it seems likely that the normal for 
January is below ^60°F. and the isotherms on Fig. 1 have 
boon drawn on this assumption. 

The region has nob been sufficiently explored, in the 

♦ZoJidoM, Oeo;t, J., 70, 1927, p. 409. 
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meteorological aense, for it to be atatod that there are no other 
** oold poles." So far as is at present knoTvn the inverted lapse- 
rate, as shown by data from pairs o-f neighbouring atationa 
reaches an average of 1° to 3° per 100 metres in January. In 
particular instances these figures may be considerably exceeded, 
a OEise lieing quoted where the inversion ns shown by obaerva- 
tions at 7h. at neighbouring stations was 20'7°C, in 460m. 
(37°F. in 1,480 feet). 

The importance of such inversions of temperature in the 
reduction of barometric observations is evident; a rough calcula¬ 
tion shows that under average conditions in January the reduced 
pressure at Somenovski mine, if the ordinary baromebrio tables 
are used, would bo given as Omb. low. 


Discussions at the Meteorological Office 

The subjects for discussion for the next two mootings aro: — 
January 29th, 1934.— The ah^arption of sound iii the atmo¬ 
sphere: a tentative explanation. By Yves iiocard. fJ. 
Phys. Radium, Paris. Vol. 66, Series 7, 1933, No. 3) (in 
French). Opener. —Mr. H. L. Wright, M.A. 

February 12th, 1934.— On the electric charge collected hy 
water-drops falling through ionized air in a vertical 
electric field. By J, P. Gott (London, Proo. R. Soo. A., 
Vol. 142, 1933, pp, 248-68), and Some tlmndcrcloMd 
problems. By C. T. R. Wilson (Philadelphia, J. Frank. 
Inst., Vol. 208, 1929, pp. 1-12). Opener.—Ww F, J. 
SoraKo, M.A., B.So. 


Royal Meteorological Society 

The monthly meeting of this Sooioty w'ns held on Wednesday, 
Docomher 20th, at 49, Cromwell Road, South Kensington, l^rdf. 
S. Chapman, F.R.S'., President, in tho Chair. 

Mr. James Fnirgriove exhibited a film showing the variation 
of rainfall areas during a thunderstorm. 

Dr. F. J.' W. Whipple gave an account of recent investiga¬ 
tions relating to the propagation to groat distances of airwaves 
from gunfire. 

/. Glassjyoole, M.So., and W. L. Andrew—Thre Sxoeptional 
Summer of 1933. 

Tho paper gives details of the unusual weather of the summer 
of il933, and oomparos it with that experienced in earlier excep¬ 
tional years. 

The sunshine recorded over the British Isles exceeded the 
average in each of tho four montlis June to September, tho mean 
excesses being 21, 17, 36, and 33 hours, respectively. During this 
period many places in the south-east of England registered more 
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than 1,00U hours of bright Bunahine, nearly 200 hoiirs more tlian 
usual. Tile total sunshine during these four months fell short, 
however, of that recorded during June to Septemlier, 1911, 

The mean temporaturo over the country generally exceeded the 
usual value in each month February to October, July, 1921,! 
was as warm ns July, 1933, and these two Julys rank as the 
wannest on record. The mean temperature of August, 1933, 
fell short of that of the AugustB of 1911 and 1899. (The higheati 
shade temperature recorded at Greenwich Obaorvatory since 1841, 
viz,, 100'0° F., occurred on 9th August, 1911, Avhilo August, 
1899, is the warmest calendar month on record for the British 
Isles us a whole.) Septemhor, 1933, was not quite as warm as 
the recent September of 1929, ’while Septemlier, 189G, was appre¬ 
ciably w.armer. The outstanding feature of the summer of 1933 
was the warmth of June to Septeuiber as a whole, the moan 
• temperature over the British Isles exceeding that of any similar- 
period since before '1881. 

The total rainfall over the British Isles during the six summer 
months April to Septomher was 13'8 in., and lass than that of any 
Bummor since 1870, except 1870 Avith il2’4 in., 1921 with 13'1 in., 
and 1887 with 13’7 in. The incidence of the rainfall during 
1933 added to the difflcuities of many water undertakings in 
arranging for nn adequate water supply, Hainfall Avas abundant 
in Fob]-nary and many reservoirs were oA^erflowing at the begin¬ 
ning of April. Sul)sequoutly, the slightly deficient rainfall of 
each month April to July, culminating in an unusually dry 
August, together Avith the loss by evniioration, resulted in a 
steady loAvering of the level of the Avater in most reeervoirs.. 
Aluoh of tho rain Avhich fell in the summer and autumn Avas not 
Bufliciontly jirolongod to give appreciable riin-pff. (The rainfall 
AA’as labout normal in. Ocfcolier, but the return to dry Avcather in 
NoA'omlier and Decemlier naturally added to tho difficulties in 
many localities.) 

The paper also includes diagrams designed to bring out tho 
integrated effects of the variations in tho Avoathor during tho 
Avholo summer period, and a note dealing Avith tho effect of the- 
unusual Aveatlior on the crops at Bothamstod. 


Corresponbeuce 

To the Editor, The mcttorologioal Magasine. 


Underground Water Level at Kew Observatory 

The float of the Avater level recorder has been resting on the- 
bottom of the avoII since August 17th, 1933. On NoAmmher 6th 
the piiinp in the garden avob removed, and soundings were taken 
in the boring. It Avas found that the level of the Avater Avaa- 
then 127 ora. above M.S.L. The lowest level which can be 
recorded inside the Olworvatory is 154 cm. By the end of the- 
month the level in the boring had hardly changed, 
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This is the first time since the vocorder was installed in July» 
1914, that the lloat has rested on tlie bottona. for snoh a long time. 
Ill 1929 the float rested for 13 days. It is reuiarkiiblo that the 
water was never so low during the vei'y dry year 1921. It i& 
said that vory little water is passing the locks on the Thames. 
Whether the engineering works in the neighbourhood—the build¬ 
ing of Twickenham Bridge end the construction of large sewage 
works at Isleworth and the construction of wells by tho Richmond 
Corporation in the Old Deer Park—can have affected the level 
of tho underground water is an open question. 

F. J. W. WiiirnnB. 

Decemher Mh, 1033. 


An InstiTumeut to facilitate the Drawing of Wind Roses 

The <lrawing of wind rosea in largo numbers on a- small-soale mai> 
is tedious work, and unless considerable care is used, it is difllcnlfc 
to attain a neat result. Tho instrument dosoribod in this note 
has Iwen devised to render this operation quick and easy, it Iwing 
possible to draw a neat eight-point rose, indionting Hght, 
iiiodorate, and strong winds, in loss than two minutes. ^ A simple 

1-080 indicating 


only tho total 
frequencies from 
each direction, 
may Ijo drawn 
in a. few seconds.. 

The instru¬ 
ment, which is 
made from a 
piece of trans¬ 
parent celluloid 
about 0'066 in. 
tliick, is shown 
full siw3 in the 
flguro. The di¬ 
mensions may of 
course be varied 
to suit tho scale 
of the wind roses 
which it is de¬ 
sired to dlm^7. 



XJIU Jiiiiriiiuoii uii uii Linj -- 

cb'clo of tho smallest wind rose to bo drawn. Tlio radial interval 
between succosHivo circles represents 5 per cent, of frequency on 
the doairod scale, in this case 1 inch to 100 per cent. Obviously, 
thoro will be no difficulty in drawing roses with n scale of 
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2 inches to 100 por cent., eaoh interval then corresponding to 
2^ per cent, Each fifth circle is out slightly deeper to facilitate 
counting. 

The eight radial slots at intervals are 1/16 in. wide, and 
must intersect exactly at the common centre of tho circles, Three 
very small steel points let in near the edge are a convenience in 
holding the instrument in position on the paper, but are not 
essential. 

To use this instrument a small circle is drawn on tho map with 
a bow compass. This forms tho base circle of tho wind rose, and 
is made exactly the size of one of the circles on the instrument, 
which is then centred over it with one of the slots pointing north 
on the map. The wind rose is then quickly drawn by using the 
sides of- the slots as rulers and the circles as a scale. If tho 
slots are about 1/16 in. wide, it is possible to draw a single lino 
down the middlo of the slot by inclining the pencil, or a double 
line by keeping the pencil close to the side of the slot. A 
sixteen-point rose may be draw by first drawing tho eight 
principal directions, then turning the instrument through 22^° 
in either direction and drawing the other eight. 

An eight-point rose, showing one of the usual conventions for 
wind strengths, is shown in the figure as if just drawn, with the 
instrument atiU over it. 

W. E. KnowIjBs Middleton. 
Mtteoroloyical Office, Toronio, Ifovembo- Iblh, 1038, 


The Parhelic Circle 

The white horizontal circle associated at times W'itli halos is 
seen so rarely in Australia that the following description by 
Mr. W. B. Lloyd of Stanhope, northern Victoria, may bo worth 
recording. “ At 9.30 p.m., August 9th, the sky was fairly clear 
—perhaps a. slight haze, but all the larger stars bright, tlio only 
cloud being a bank well down on the western horizon and 
nnotlier, low in the south-east. There was no wind. A large 
and wall-defined circle of opaque light formed a perfect circle 
round the zenith at the angle of altitude of the moon, which 
appeared set in. the ring like a stone in n finger ring. With 
the moon as centre a- segment of lunar halo, showing faint 
prismatio colours, mostly green and rod, intersected the groat 
^hito circle, terminating at each intersection in a patch of 
white light resembling a great nebula. It was a beautiful and 
remarkable sight and lasted till 9h. 42m. wlien some light cirrus 
cloud drifted across the moon, the circle faded out, as did the 
segment of halo and the moon remained shining transparently 
in the midst of a rather highly coloured circular patch of light." 

On tile morning of the 9th at Melbourne aeroplane observa¬ 
tions showed that temperatures varied from 22° to -1° F. 
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batwoon 10,000 and 16,000 feat. Obsarvationa -wet'e not con¬ 
tinued above 16,000 ft. In the afternoon winds from 7,500 to 
11,000 ft. were loss than 3 m.p.h,, but from 11,000 to 13,000 ft. 
(the top of tho asconb) they gradually increased to 10 m.p.h^ The 
balloon was passing through fragments of clouds from 7,000 
to :13,000 ft,, and the sky waa mostly covered with alto-cumulus 
ill two layors. The lower layer was moving very slowly from 
east nt about 10,000 ft., tho higher from west-nortli-wost at 
13,000 ft. At the time a narrow anticyclone with a north- 
south axis, bordered by two vigorous cyclouo.s, lay over Victoria, 
and tlio axis passed the luoridians of Mollwiirne and Staubopa 
in tho evening, so that the quiet conditions were if anything 
likely to be accentuated then, 

Melbourne is nearly a luindred miles from Stanhope, bub 
tho circumstances indicated tho considorablo probability of still 
air and possibly ice crystals at a relatively low elevation aver 
Stiuihope on the night in question. Even at ordinary cirrus 
level tho likelihood of low velocities was great, judging from 
experience of balloon asoonta in similar meteorological situntions. 

Wood in his “ Phyaioal Optica states that tho white 
horizontal oirole, mook moons, and otlier halo phonomona except 
tho two halos of 22° and 46° xequiro still air for thoir produc¬ 
tion. Ta this distinction generally accepted 1 It does not seem 
to receive much omphaaia in meteorological text books. 

In his letter and sketch the observer places the mock moons 
on the halo, although the altitude of the moon was 45° at tho 

H. M, Tn-Bi-OAR. 

C6)\tral Weathar Bureaut Melbffii'nui. Octofiflf 11<A, 1938. 


Sunspots and Sunshine 

I regret that the passages quoted by Mr. J. B. C. Kel•sha^y^ irj 
tho December Issue of this magazine from a newspaper article 
which appoai’od under my signature last Juno should have misled 
iiira as to tho dates of recent minima of the sunspot oyolo, I 
may, however, be permitted to point out that '‘ approach ia 
not ordinarily regarded ns a synonym for “ larrivnl." Tho 
former word is admittedly somewhat vague, but it was chosen 
in order to avoid the use of such a cumliorsome exprosaiou as 
“ oithor one year, two yeai’s, or three years in aclvnnoe of tho¬ 
rn inimum." Tho argument was that ainco tlie best astronomical 
opinion placed the end of the present suiispob cycle in about 
1034, and since no particularly fine or hot summor had come 
our way in 1931 .or 1933, such a season would probably arrive- 

E. L. Hawkb. 

daemvQt^, Bfcibnaiisnjf»-<A, Herts. January Istf 1984. 
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A Brilliant Solar Corona 

Mr. Moon’s reference to a brilliant lunar corona on October Slat 
at Hastings, reminds me that I observed a striking solar corona 
in London between 12 and 1 p.m, on December 16th. 

Ill tViis case likewise there were three distinct rings which wore 
very bread, I'cd outside and green inside. The general com¬ 
plexion of the sky nt the time was a misty orange, and the sheet 
of cloud producing the corona seemed to be a cross betw'een cirro- 
atratns and cirro-cumulus, changing Inter definitely to cirro- or 
nito-cumulus. This indication that the cloud sheet was composed 
of water particles and not ico-orystala, I took to be a hint iliat 
the cold weather might lie about to soften—which, ns a matter 
of fact, it did, though I sliould never place much reliniico on 
such a prognostic. 

Unlike halos, coronte round the sun are not very common, and 
are probably more likely to lie seen in December than in other 
months on account of the feeble sunlight. 

L. C. W. Bonaoina. 

36, ParUoiiieni Hill, London, N, W^.8. 27//*, 1933. 


NOTES AND QUERIES 

Averages of Temperature for the British Isles’*' 

The revised collection of average values of temperature for 
Btatious in the British Isles, which has just been issued under the 
above title to replace the figures for temperature in Seotion I 
of “ The Book of Normals,” forms a now departure in the 
method of preparing averages for this country, and demands 
more than a cursory mention in this magazine. 

The first seotion of ” The Book of. Normals,” published in 
1910, contained monthly normals of temperature, rainfall and 
sunshine for the period 1881 to 1016. In accordance with the 
ouBtomai“y practice in the Meteorological Office at that time, the 
perio<l of 36 years was chosen ns being about the length of the 
BrUokner cycle, and the averages for stations which had not 
boon in existence during the whole period were ” corrected ” by 
comparison with neighlmuring stations. At that time the hours 
of observation had romainod unaltorod at most stations since 
1881,. the chief exception being the change of the morning hour 
nt telegraphic stations from 8h. to 7h., which occurred at the 
•end of June, 1908, and the observations of maximum and mini¬ 
mum temperature always referred to the full interval of 24 hours, 
so that the task of compiling the normals of temperature was 
■comparatively straightforward. 

In 1921 a new conception was introduced into climatology— 
tlint of " day maximum ” and " night minimum by which 
at a number of stations the te mperature to be recorded as the 

*Avenifi 08 of temporaturo of the British lolea for perioda ending 1980. 
London, Meteor. Ofllce (M.O. 384), 10B8, pp. 47, price 9a. 
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maximum on nny day was the highest during the daylight hours, 
generally 7h. to 18h,, and the recorded minimum was the lowest 
during the night hours, generally 18h. to 7h. On moat days 
the day maximum end night minimum are the same ns the 
24-hour extremes, but in our variable climate there are many 
exceptions, and the extremes may occur at any hour, At 
“ telegraphio reporting stations ” the now conception has been 
maintained to the present day, but “ health resorts ” reverted 
to the earlier practice in 102(3, while many stations have con¬ 
tinued to use 24-hoiir extremes throughout. 

The two sots of readings are not comparable, and in order 
to prepare corrected long aeries oxtonsivo calculations Avoiild have 
been required. Preliminary investigations had shown moreover 
that such “ corrected ” normals are subjeot to uncertainties 
which limit their value. Hence the decision was taken to base 
the new averages only on tliose observations which wore made 
in the form, in use at present, although this meant limiting the 
period available for many stations to the ten years since 1921. 
Thus the standard 36-year period was abandoned, with all the 
perilous extrapolations which it involved, and the now avorogoa 
are based only on temperatures which have been directly 
observed. The experience gained in preparing the annual 
volumes of the Hi&cau- Mondial has in fact shown that direct 
averages are preferable to " normals ” artificially reduced to a 
standard period. 

Having abandoned the 35-year standard, it would nt first eight 
aoom natural to give for each station figures for as long a period 
as possible. An objection to this course is tliat few statioiia exist 
for a long period without some change of site or eurrountlinga. 
Giving duo weight to tliis and other oonsideratioris it was decided 
that the averages of tennicrature adopted for ouri'ent use in the 
Monthly and Weekly Weather Re'porU should in future refer 
to a maximum period of 30 years, and that they should bo 
revised ovoi^ five years, Thus for anv station the averages will 
never exceed a period of 30 years, and will always bo reasonably 
comparable with the existing site and surroundings. The present 
book of averages thus refers to the 30 years 1901 to 1930. This 
has a further advantage; about the end of the nineteenth century 
thoro was an appreciable change in the winter oliraato of Eng¬ 
land. This is clearly shown in the attached table, where some 
figures for the months of December to February, 1901-30, from 
the now averages are compared with those for 1871-1900 from 
“ Temporature Tables for the British Islands.” 

1901-30. 1871-1900. 

Maxi- Mini- Maxi- Mini¬ 
mum mum Moan mum mum Moan 

° F. ° F. °F. °F. ° F. ° P. 

Kow Obsorvatorv 46*4 36*2 40*8 43'7 34*7 39'2 

Oxford ... 46*3 35-2 40*3 43*9 33'9 38*9 
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mL Kmifation of the averages to the present century gives 

Thus ‘ ™ iformity. „Mch BOSS (ai- towards couutol- 

ft »‘eal gfti ^ averages for different stations may 

Bsoausa^f tho lattov limitation they 
"a dl^.dted“ ?he int.odnotiou as “ averages ” and not as 

I'he^new nublioation coutains averages tor oaoli month and 
frtv the veav^f daily maximum, daily minimum and _ moan 
^ * Jure ^he arithmetical average of the daily maximum and 

Sl^pf Oie Channel Islands. 13 are in Wales 22 m 

Ireland and 56 in Scotland, the remaining two being Gibrnltai 
vT. Afaltn They aliow that tho highest mean temperntiiro for 
ri?fvear is foun7in Pe.wance (62-D» F.), Jersoy (52.4° F.), and 
s illv t52'3'' F i and tho lowest at high-level Scottieli etatious 
™ch\s Braemav (431° F.). where the average daily minimum 
riielow fleeting point from November to March. The higheet 
summer temperatures are found m the London area. _ 

simllai’ publioation giving averages of siinshmo for the 
iieriod 1901 to 1930 is in course of preparation. Thp new 
averages for both elements were adopted for the purpose of the 
Moiithhj Weather Report from January Ist, 1934. 


The Rainfall of 1933 

The roinfall of 1933 over the British Isles as a whole waa 

81 per cent, of the average. Thus the remarkable run of ton 
wet years, which oonmienoed in 1923, has been broken. 1033 
ranks as tho driest year since 1870, with but one oxceptiou, 
viz. 1887 with 77 por cent., being alighttv drier than 1921 with 

82 per cent. Provisional estimates of the general rainfall for 
1933 are given below, both in actual inches and as percentagos 
of the average, together -with similar values for the dry years 


1921 and 1887. 

1933. 

in. 

% 

1921, 

in. 

% 

1887, 

in. 

'% 

England and Wales 

29-3 

83 

24-7 

70 

26-3 

74 

Scotland 

39-9 

79 

49-8 

99 

40-2 

80 

Ireland 

. 33-2 

77 

38-1 

88 

33*2 

77 

British Isles ... 

83-6 

81 

34'0 

82 

31*7 

77 


It will be seen that over England and Wales 1933 was no-fc 
ns dry ns 1921, but since 1870 the only other comparable years 
were 1893 with 83 per cent, aitd 1870 with 82 per cent. Over 
Scotland 1933'was drier than any year since before 1870, 
nlthough 1887 and 1870 lioth gave 80 per cent. Over Ireland 
1933 ranks with 1887 as giving the least rainfall since befQro 
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1870, The rainfall of 1933 wna romarkablo in that each country 
experienced a large deflcienoy, so that the distribution resembled 
1887 rather than 1021, when the deficionoy Avns most marked In 
the eouth-oastern half of England and Wales. 

floneral values for eack month are set out in the table beloAv, 
both as pereontagea of tho average for the period 1881. to il915 
and in actual inches of rainfall:— 



Jau. 

Fob, 

Mnr. 

Apr. 

May 

Jnno 

July 

Aug. 

Sopt. 

Oot, 

Nov. 

Dec. 


% 

% 

% 

0/ 

/a 

% 

% 

% 

% 

% 

0/ 

/o 

% 

% 

Ungland A WqIoh 

08 

ICO 

IIP 

70 

07 

02 

82 

86 

04 

103 

60 

20 

^Icotlaud .. 

103 

128 

01 

06 

OO 

86 

108 

76 

41 

107 

07 

82 

IrolAad .. 

00 

100 

00 

06 

lU 

04 

OO 

6B 

46 

83 

40 

49 

Drltlali IbIos 

06 

1-10 

101 

76 

04 

01 

90 

51 

70 

100 

60 

84 


iu. 

In. 

in. 

In. 

lu. 

in. 

In, 

lu. 

in. 

In. 

in. 

in. 

England & Wales 

2*8 

‘1-1 

3-2 

1-6 

2-2 

£-2 

2-8 

1-8 

2-4 

4-1 

2-1 

11 

8ool'lnn<I ,. 

6'1 

a-i 

2-0 

2-8 

2-1 

2-4 

4-1 

8-4 

I'fl 

6-2 

3-0 

1-9 

Ireland .. 

87 

8-1) 

3-8 

1-8 

3-1 

2-7 

3-0 

2-4 

1-4 

8-4 

2-1 

2-4 

UritlBhlBlus .. 

80 

«-o 

8-2 

1-0 

2-4 

2-4 

2-0 

2-0 

2-2 

4-2 

2-6 

1-0 


Eebruary alone gave an appreoinble excess of rainfall over the 
British Isles genoraliv, but the total amount from January to 
July Avas only 2 in. short of tho average. Tho deflcioncie.s wore 
outstanding, howoA'er, only in August, Wovomber and December. 
August, 1933, was cousidorably Avotter than August, 1880, Avith 
I'D in. and only a little drier than August, 1932, AAitli 2’3 in. 
Ntwombor, 1933, Avas also appreciably Avettor than that of 1896 
with 1-8 in. December, 1933, was just drier than that of 1926 
with 1‘7 in., Avliich had previously been the driest December 
since before 1870. 

Tho rainfall during 1933 Avas remarkable for the long 
sequence of nine consecutivo months in none of Avhich Avas the 
average amount exceeded. Tho total rainfall for Novejuber and 
December, 1933, of 4*1 in. avus less than that during any similar 
period back to 1870, the previous driest November to December 
being that of 1879 Avith 4’2 in. The total rainfall during the 
nine months April to December, 1933, of 22*1 in. Avas also less 
than that of any similar period back to 1870, the next driest 
April to December being those of 1921 and 1887. both with 
24*1 in. 

The total rainfall for 1933 exceeded the average, for the 
standard period 1881 to 1916, to the east of tho Ponniuos from 
Sunderland to Goole and in parte of Hampshire. No part of 
England appears to have received more than 110 per cent, of 
ithe average, and no part of Wales, Scotland or Ireland as 
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much as tho average. Over England and Wales le^ tlian 70 per 
cent, occurred aver n largo area including 

Hai-iiendon and Southininster, and also m tho neighbourhood 
of Bidoford, tho Cheshire Plain and Plinliinmon. More than 
90 per cent, ooeurrod over a large area between N^'O^tlo and 
Bobford, stretching oa far west as Barnard Custlo, Br^foiU 
Barnsley, in parts of Wiltshire, Hampshire, south Devon ‘ind 
Cornwall, nml at Binuingham and Lowestoft. Over Sieotlan 
the pereentngea varied from rather more than 90 per tent m 
A-bordeenehire and western ArgyiUhire to about ™ P®*' ^ 

Perth, Girvan, St. Andrews, Lairg and Stornoway. Over Iielaim 
the percentages varied from rather more tlian to 

went of Galway and Mayo and near Dublin “'}® 

less than 70 per cent, over largo areas in Londoiideiiy, Aimag ,. 
Limerich. and tho aouth-weBb of Coilc. 




Lack of SW. Winds at Kew 



Weather Proverbs 

There aro many weather proverbs rolatiug to animals, and in 
this connexion the following may bo of interest. 

To an account of a severe storm recorded in the log of one of 
H.M. ships in the Persian Gulf tho following note is 
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appeiulod :—“ Tho first indication of tho approach of the storni 
ol)sei‘ved was the behaviour of the ship’s cats, For tho previous 
week they had boon vory lazy and sleepy, but aljoub twelve 
hours Ijeforo the storm, they wont quite mad, rushing wildly 
about and biting people’s foot.” 


Review 

Thv- cfjci't of toyoyraphy on tha dirtGiion and velocity of wind". 
11. Geophys. Mag., Tokyo, 7, 1933, p. 9. Direction (ind 
velocity of wind i/n the vidmty of a wmd tower. Ibid. 7, 
1933, p. 19. On tlie mfinemc of topography on the micro- 
harometrio observations. Ibid. 6, 1932, p. 223. By H. 
Arakawa. 

In tile first two of these three papers H. Arakawa discussos 
tho flow of air in tho neighbourhood of obstaoles and uses a 
modification of Lamb’s analysis to obtain the stream funotions 
for a mountain of the shape of a seini-ellipsoid rising from a 
flat plane. In the second ho diaousses a somewhat similar 
problem with a roctangular tower. Tho results he derives 
are concistily shown by wind roses. In tiio case of roaos in 
w'hich tho wind from oauh direction is of equal volooity oyer 
the unobstructed plane, the roses near tho top of the mountain 
or tho tower are deformed in such n way that the strongest winds 
are at right angles to the major axis of the ellipsoid or tho 
longer side of the rectangle. A similar effect is found in the 
case of roses where tho frequency is the same from oaoh direc¬ 
tion over the unobstructed plane. Such a result is what would 
bo expected in tho onso of an ideal fluid, and the value of 
the papers is to be measured by tho extent to which numerical 
figures can bo given which are applicable to tho actual facta of 
wind blowing over tho earth. Ono fools that tlio author is deal¬ 
ing rather with the realms of the (^mathomatioal) Gods on High 
Olympus “ above tho smoko and stir of this dim spot, that men 
call Earth,” for turbulence must radically niter the numerical 
results. Tho author is fully aware of this, and in what is pro¬ 
bably tho most valunblo iiart of tho first of those papers he 
disouases tho effect which a vortex in tho rear of a semi- 
cylindrical mountain would have in altering tho distribution of 
wind over tho ridge. The effect of such a voi’tox is to modify 
the distortion of both the velocity and direction roses from tho 
distribution over tho unobstructed piano. 

In tho third paper Arakawa draws attention to the remark¬ 
able behaviour of tho microbarograpli at the obsorvatory on 
Mt. Huzi, which shows largo oscillations when the miorobaro- 
graph at Tokyo shows very little fluctuation, In part ho asorllies 
those to the oscillations of air sot up in the crater of the moun- 
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tain, but he goes on to conaider how far the presence of a 
mountain may magnify the wave motion in a surface of dis¬ 
continuity lying above it. He concludes that at the top of the 
mountain the pressure differences duo to the waves should bo 
considerably enhanced. This leads him to a brief review of the 
association between microbario oscillations and the presence of 
discontinuities. To detect the discontinuity he uses marked 
changes of upper winds, as disclosed by pilot balloons, rainfall 
and the presence of wave cloud _and finds the agreement is olose. 
It would certainly seem that in Japan the microbarograph paav, 
under suitable conditions, bo of considerable use in detecting tue 
arrival of a front, especially above a mountain station, and it 
is not unnatural to ask whether the instrument could not be used 
in this way in the British Isles. No very serious attempt appears 
to have been made in this country to correlate miorobarograms 
with synoptic charts, though it was Goldie* who first pointed 
out the association of the wave motion at discontinuities and 
microbarographic oscillations. 

In 1929 D. E. Daviesf found less close relationship between 
atmoapherio oscillations and rainfall than Fujiwnara and 
Kanagawaf hud done in Japan. That may, however, be ex¬ 
plained by the difference in type of front that is found, over 
Japan and England. Over the former depressions are compara¬ 
tively young, and probably few fronts do not give rain, but in 
England, when the decayed fronts of dead Atlantic depressions 
are being carried over, there are frequent ocoasiona when a dis¬ 
continuity may be present without giving rain. 

It would Hcoin that further investigation in this oountry might 
lead to Bomo interesting and practical results, 

C. S. Durst. 


Books Received 

Jaarhoeky Koninklijk Ncderlandsch Meteoroloyisch Institmtt, 
'1931. A. Motoorologie, B. Aard-Magnotismo (Nos. 97 and 
98). UtvGoht, 1932. 


News in Brief 

Dr. and Mrs. G. C. Simpson invited tho staff of the Meteoro¬ 
logical OtRco to a dance at Australia House on December 19th. 
Ovoi* 200 members of the staff and guests attended and spent 
a very enjoyable evening. An interesting interlude \faB 
provided by Mr. J, M, Sta^g and Mr. W, A. Grinsted, who 
doBoribed and illustrated their experiences at Fort Rae during 
the Polar Year. ■ ___ 

* A. H. E. Goldie, Meteor, Soo. 51, 1926, p, 289. 

t Mdror. ifag., 64, P. 101. 
i Oeophya. Mag., 1, p. 804, 
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The Weather of Decemberi 1933 

Pri38Siii’6 wius itbore normal over Spitsbergen, Icoland, Europe 
from the oxbreiuo north to a lino joining Dijon and Bucliarest, 
moat of the North Atlantic including the Azores and Bermudas, 
Florida, California, north central United States, Canada a-nd 
Alaska, tho greatest excesses being 17'3mb, at Lerwick and 
13’2inb. at Kodiak. Prossuro was bolow normal in a belt 
extending from Greenland across Newfoundland and Nova 
Scotia to tho United States and also over Kouthorn Euix>pB, the 
greatest deficits being (i'Tmb. at Ekaterinburg, C'Gmb. at 
Algiers and d'hmb. at Jiilianehaab. Tomporature was above 
normal in Spit.sborgon and northern Scandinavia but l)©low 
normal in the Britisli Isles, southern Scandinnvia and central 
and Houfliorn Europe. Precipitation was gonorally defleienb 
excei)t in noithovn Norway and the mountainous parts of 
Swoiloji. In west Svoalaiid and west Uotaland it was only about 
10 per cent, of the normal. 

Tho weather of December over the British Isles was persistontlv 
cold, except in the extreme north and unusually dry with much 
fog in England and south Scotland, while pressure was much 
above normal (seo p. 279). At Eskdalomuir and Gorleston it 
wns tho driest December since rooorde began in 1910 and 1871, 
rospootivoly. Sunshine records wore variable, though \isually 
dofioiont in tho oast and in excess in tho west. On the Ist and 
2iid a trough of low pressuro moved across tho western distriots 
with gales in tho north and west and lieavy rain locally, 2T7 in. 
foil at Fofanny (Co. Dovni) and 2*10 in. at Holno (Devon), on 
tho 1st. Snow Avas reported in Wales and Scotland. On tho 
2nd tho anticyclone over Soandinavia spread westAvards across 
tho country and the Avoatlier bcoamo mainly dry and cold Avith 
I'L bo SE. Avinds, except in tho oxtromo novth-AVost Avhoro milder 
conditions and soattored shoAVors avovo experienced. On tho 
(Itli and 7th fog Avas widespread in England and some Ioav 
maximum toinporaturos wore recorded on the 6th, 23°F. at 
Manchester. On the 7th a shalloAV trough of Ioav pre.S8uro passing 
aorofls tlie coimtiy caused drizzle generally. From the 8th-llth 
the influence of tho antioyolono again predominated as it moA'^ed 
AVOstAvards to tho Atlantic and very cold, elo-iidy but mainly dry 
conditions avovo experienced generally but Avith anOAv showers 
locally. On tho lltli and 12th a depression passed from 
Icoland to tho Bay of Biscay and rain, sleet o*!' suoav AA'ore 
Gxporloncod generally both then and on the 13th, Avlion this 
dopi‘ossion developed considerably oaw Franco, giving fresh to 
strong E. to NE. winds over southern England Avith, on the 
13th and Uth, gales locally. On tho 13th, however, the anti- 
oyolone extending from tho Azores to Icoland Iwgan to move south 
and by tiie 15th had spread over tho whole of the British Isles, 
displacing this doproaaion. . Cold quiet antioyolonio conditions 
Avore experienced from then until the 21st with widespread fog 
on the 17th and 19th-2l8t in England and south Scotland. 
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Conditions thvonghont this period were finer in tho west and 
north. On the 21 st a low-pressuro area moving north-onstAvavds 
approached our western seaboard, and in the west and north 
tlio winds iKicame S—SW., fresh to strong with gales looally, and 
tlie Aveather mild and unsettled until the 20ti». MoaiiAvhilo tho 
Konth-oastern districts remained under tho inflnonco of the iinti- 
oyclone over Franco with dry, mainly dull, conditions and inueh 
local mist or fog. On. the 27th a depression off nortli-Avest 
Ireland moved soutli-eaat and from thou until the 30th, rain or 
tirizzle accompanied by much mist or'fog in Fngland and soiitli 
^Scotland occurred generally, with lioa-vier rain in tho Avost on tho 
27th, 1-30 in. at Abbey Leix (Co. Leix) and at Broadfovd (Co. 
■Clare), and snoAv or sleet at a foAv places—gales octmiu’ed,locally 
in the south-west on the 28th. On the 3l8t there Avas a renoAval 
of nntioyclonio conditions, biit Avitli a continuance of tho mist 
or fog in England and south Scotland and Avitli drizzle in tlio 
we.st. Among the loAA'ost tejuporatiiros vocordod in tho month 
were 15° F., in tho .screen at Rhayader on the (ith and 13° F. at 
Dahvhinnio on the lOth and I'ttn, and on tho ground 7° F. at 
DalAvhinnio on tho 10th and lltli, and fl° F. at Collumpton on 
the 10th. Tho distribution of bright sunshino for the month 
Avaa as folloAA'S :— 



Total 

Dilf. from 
iioniinl 


Total 

Dili’, from 
normal 


(hrs.) 

(hra.) 


(hrsO 

(hra.) 

Htomoway 

31 

+ 3 

Liverpool 

31 

—12 

Aboi'doeii 

30 

+ 3 

RoBa-on-Wyo 

4(3 

+ 3 

Dublin 

20 

—10 

KnlmoiiMi 

r.7 

H- 2 

Dirr Ooatlo 

(31 

8 

fJorloatoji 

41 

— 4 

Valentin 

0(1 

-1-2(3 

Kuw 

10 

—18 


'The special mcBsago from Brazil states tliat tho rainfall in the 
northern regions was irregular in distinbution Avith an average 
■0‘12 in. above normal, in tho central regions gonorally jilontiful 
with 2'01 in. above normal, andl in the southern regions si-arce with 
0*39 in. IwloAV normal. Six u.uticyclonesi jjaaswl acros,s tho country. 
The tomporaturo Avas abnormally Ioav. Tho crops generally 
Avoro in good condition, except in Rio (Ti’ando, whore they Avero 
.Huffering from lack of rain during tho last dooado. Tho coroals 
Avero still affected by loousb. At Rio do Janeiro inmsurc avus 
0*5 mb. beloAv normal and tomporaturo 2*0° F. 1)oIoav normal. 

Miscellane.mts notes on weather ainvatl cnlled from vaj-uma aoitreva. 
Fifteen degrees of frost Avoro rogistovod at Bralla (Ronmania) 
during tho nights of tho 2nd-3rd and 3]*d-4tli. During tho soA'ore 
8tp]*m ovor the southern North Soa on tho 3rd and Ith tAvo light- 
'slvips Avont adrift oft, the Belgian and' French coasts. By the 
sCth it Avas roportofl from Leningrad that solid ico had formud 
as far ,as Kronatad, but that a canal av as .being koi)t open by 
icobroakevs. . On the 9tli. the inland , canal and . Avatorway at 
Antwerp Avore frozen and navigation closed, /On tho-12th navl- 
Igation closed at .Yxpil'a, . Jacobstad nPd Kristinestod in tho 
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Baltic. Severe weather with very low tom])eratures and storme 
prevailed over the greater' part of Europe about the middle of 
the montli. Heavy hiiow occurred in northern Italy and along 
the Riviera; Venice lay undo]’ about 3 ft. of snow on the 14th, 
but on 'the 15th the tide rose 4 ft. above the normal and. 
the oity was flooded. On the 17th a temperature of -4“F. 
was recorded at Nyons (DrOine, south France), and the railway 
line from Paris to Marseillcfl was blocked by snow over 9 ft. deep 
near A,laia, the cold being intonaifibd by the mistral. Ski-iug 
conditions were oxcellont in Switzerland during this time. There 
was a marked rise in temperature over Franco about the 20th, 
and temperature was also loss sovoro in Switzerland over Christ¬ 
mas, but in Austria snowdrifts and avalanches caused dislocation 
•of traftio, Christmas was mild in Iceland. Towards the end of 
the month heavy snow was again experienced in Piedmont and 
LfOinbardy and sinall snowfalls occurred in Switzerland, Navi¬ 
gation closed at Vasa, Finland, on the 30th. (77k; Tiwts, 

Decoinhor 5th-Jamiary 2nd,) 

The heavy rains in north Morocco early in the month caused 
serious floods about the 12th, Sovoro wintry w'eather folloAved 
from about the 14th-20tli with heavy snow in the neighbourhood 
of Fez, The mail train from Bloemfontein to Durban was 
dornilod on the inth 33 miles from Bloomfontoin, owing tn a 
suhsidonce in the lino caused by the heavy rains. Extensive 
.storms followed by floods did much damage in South Africa 
lowavils the end of the nmuth, the railways lioing Avnshed away 
at several ]>oint,s. (27 »b Timcn^ Docombor 13th-30fh.) 

Severe cold and blizzards were experienced in Canada during 
tlio latter part of the month, a tomporature of -6G°F. lieing 
recorded at Mayo, Yukon, on tho 29th. On the 3lBt, how- 
ovor, there was a, change to mild weather wdth sleet and rain. 
Temperature was considorably above tho average over many dis¬ 
tricts of the United States during the greater part of the montli. 
A heavy snowstorm, however, liegan in New York on Cliristmas 
night, and from then onwards Bovero cold and snowstormg 
occurred generally over tho whole country until tho tomporature 
began to rise on the Slst—100 jieoplo died of tho cold, Procipi- 
“tation was irregular in distribution in the United States. Wide¬ 
spread floods followed heavy rains in California on the 30th and 
Slst; 06 people are known to iiavo been killed or injured. (Tho 
Timeity December 27th-January 3rd, and W(tshingtony D.G.^ U.S. 
Be.pi, Aejrie'.,., Weekly Wmlhc.r emel Crop Bvlletin and Toronto., 
iCniinelinn Bnili/ WcaiJoer Iteport.) 


General Rainfall for December, 1933 

Englfiml and WttloB ... 21) 

Hootlftnd ... ... ... <12 

Iroland . ‘lH 

British Mca ... ... S'! 


pur oont of the fivorago 1881-] 1)15, 
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Rainfall t December^ 1933 1 England and Wales. 



Ihoniton RoBorvoir ... 

Belvolr Onatlo. 

TUdlington. 

Boston, Skirbook. 

Onniwoll Aoiodroiiio ... 
SkcgnesB, Marine Qdns 

Louth, Wcatgato. 

Brlgg, Wrawby St. ... 
Worksop, Ilodsook ... 
Derby, L. M. & 8. Rly. 
Btiiton, Terr. Slopoa 
Runcorn, Weston I’t... 
Manohostor, Whtt I’k. 
Stonyburst Oollogo ... 
Southport, Hoskotli Pk 
Lonouator, Grog Obay. 
Wntb-upou-Donrno ... 
Wnkoflold.Olaroiioo I’k. 

Oughtoralmw Hall. 

Wotborby, Blbaton II. 
Hull, Poai-aoii Park ... 
riobno-on-Spalding ... 
West Wlttoii, Ivy Ho. 
Polixkirk, Mt. 3t. Jolni 
York, Mufloiiui Gdiis. 
Pickering, Huugato ... 

Scarborough . 

Middlosbrough . 

Baldoi-sdale, Hury Res, 

Ueliaw Oollogo . 

Nowoostlo, Town Moor 
Bellingham, Hlgligmeu 
Lllbuvn Towor Gdiis... 
Oarllslc, Soaloby Hall 
Bori'owdalo, South wnito 
Boirowdalo, Moral no... 
Keswlok, High Hill... 
Apploby, Oaetlo Bank 
Aliorgavonny, Larohfd 
Ystalyfora, Worn Ho, 
Oai-dlir, Ely P, Stu. ... 
Trehorbort, '^nywauii 
Oormarthon Fi'inry ... 
Haverfordwest, School 

Aborystwyth. 

Blr in W. W. Ty imynydd 

Lake Vymwy. 

Soaland Aorodromo ... 
Dolgelley, Bontddu... 

Llandudno. 

Snowdon, L. Llydaw 0 
Holyhead, Salt Island 
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Rainfall: Decembert 1933: Scotlandi and Iroland. 


Oo. 

Station 

In. 

P«r- 

etsL 

of 

At. 

Oo. 

Station 

In. 

Ptr 

CIBt. 

of 

At. 


1 u Jl 

1-87 

41 

Huih , 

Molvioh . 

‘97 

23 



270 

liffl 


Looli More, Aohfary... 

2'36 

26 

Kirk . 

■ iflinVHrffliRfflfflraMI 


28 

Ottilh . 

Wick . 

1*09 

8S 


Oai’aDhftinK Bhlol . 1 

2-20 

25 

Ork 

Doui'iioas. 

1’61 

38 

J)uvi /. 


■GG 

11 

li'het , 

Lorwlok . 

I’oa 

40 


Eskdaloimiir Ohs. 

1'8] 

10 

Cork . 

Oaliomgli lloctory. 

2*38 

. _ 


‘83 

28 

>7 * 

Dunnianway 11001017 , 

2’72 

34 

liielk . 

EttrlokMauBG. 

HB 

16 


Oork, Uiilvoralty Ooll. 

1‘80 

32 

Peel . 

Wost Linton. 




Ballinaonrra . 

r46 

28 

Berio . 

Mni'chinont Ilonso,. j,,, 

Wm 

45 

Kerry. 

Yaloii tin Obey... 

2‘98 

45 

IS. I All. 


1*42 

litil 


Qoarliaincon . 

im 

83 

Midi . 

Lklhilnngli. Jioy» Olia* 

HMjJ 

31 

II ' 

Darrynaiio Ablwy. 

2*40 

42 

Lan . 




mu . 

Watorfoi'd, Gortnioro.,, 

2‘08 

61 

Ayr . 

Kilniarnook, Kay Pk. . 

KSIe 

I , , 

Tip . 

Noiiagh, Oas. Loush .. 

urn 

40 


Qirviin, Pliimovo. 

2‘IC 

80 


Kosoi'oa, Tlinouoy Park 

ilQ 


Rciif . 

Glasgow, Qnoon*8 Pk. t 

■04 

15 


Onshol, Balllnnniona... 

iss 

45 

Bute , 

Groonook, Prosiioot H. 

iT>a 

10 

Lim . 

Poynoa, Ooolnanoa. 

IBS 

31 

Itothosay, Anlonoiulg. 

210 



OaetlcooiittGl Boo. 

2’48 

... 

»: • 

Dougftrio liOdgo. 

Itgilil 


Clare , 

Iiiagh, Mount Oallan... 

2‘SO 


Ary . 

Anlgoiir Hoiuo. 

412 



Broad ford, Hurdlost'ii. 

2*46 


M 

Qlon Etlvo. 



Wex,r. 

Goroy, Oourtown Ho... 

2*51 

GO 


OIhih . 

Kum 


JKick. 

Ratlinow, Olomnaniion 

8‘01 

... 

») • 

Poltallooh . 


IE 

Carl . 

Haokotstown Bootory.. 

2‘60 

01 

M ♦ 

Invommy Onstlo. 

EBif 

45 

TjCW , 

Blandsfort Houbo . 

2'66 

70 


lelay, Eallnlnis . 

3*48 

66 


Moinitinolliok. 

2-15 



Mull, Boninoro . 



djfaly. 

Birr Oostlo . 


no 


Tlrco . 

2-54 

40 

Dublin 

Dublin, KltzWm.Sq.... 


1! 

Kinv . 

liooh Lovoii Slnico . 

1 12 

28 

Meath. 

Bnlbritraan, Ardpillan, 

1'98 

El 

Pcrlh . 

Looli Dim . 

1*90 

m 

Bonnpai'o, St. Cloud. ,, 




ilalqulikldor, Stroiivnv 

■mil! 

H 


KoIIb, Hendfort . 


48 


Qj-ioir, Stmtlioani Ilyd. 

•01 


Jk.M. 

Monto, Ooolatoro . 

"if 



Blair Oostlo Oaidona... 

•73 

11) 


Mullingar, Bolvodoi-o... 

! i S 

n 

Aiiyus 

Kottlns Snliool . 

1‘22 

37 

Lonq . 

Onstlo Forbos Gdns. ... 

lilt 

60 


Poaraio IIoubo. 

1-02 


Qal 

Galway, Graminnr Soli. 

! SI 

f * • 

aIot 

Montroao, SnmiyBido... 

rfi4 

55 


Ballyimhiiioli OaBtle... 

1 1 ij 

43 

Umoinnr, BaNk . 

114 

80 

> \ 

Mayo 

AbaBoragli, Olonbrook. 

1-79 

38 


Tjoglo OoldstoiioSoh.... 

1‘24 

44 

Blaokaod Point . 

8'21 

62 


Alwrdoon, King’s OolU 

1*01 

50 


Mallai’niiny . 

8‘82 



Kyvlo Caatlo . 


50 


Woatport i'Loiiso . 

2’Oft 

36 

Moray 

Gordon Oafltlo . 

■45 

17 

” 

Delphi Lodge ... 


42 

G ran town - on - Hpoy . 



Sliya 

Markroo Ob»y . 

1 •«« 

88 

Nniri 

Nairn . 

■28 

IS 

Gavai 

OrosBdonoy, kovlt Oas, 



Tnv's 


•75 

. . 

Form 

Ennlekillon, Portora... 


.. L 



■37 


Arm 

Armagh Olisy . 


52 



‘26 


Down 

Fofanny Roaurvoiv . 


4.0 






Soafortlo . 

2‘08 

40 



2’70 

wr. 

11 ^ 


2‘48 

78 

II 


2‘64 


i 1 

Baiibi'ldge, Mllltowu... 

1‘41 

40 

M 


BWiL 


Antr 

Bolfast, Oavohlll Bd. ... 

2'lfl 


1 


■iffiVi 


II 

Aldorgrovo Aorodromo 


47 



ESv 





60 

BtbC 


‘41 

1C 

Lon 

Qarvaali, Monoycuff ... 

2-38 




•6fl 

11 


Londoiidoriy, Oreggan 

2-81 

68 


AnlinnAliollnoli . 

1‘6C 


Omagh, Bdoiirol.. 

2‘35 

6<1 



l‘6fi 


Don 

Maliii I'load. 

1‘88 



Lairg . 

•88 

21 


Milford, Tlie Mahao ... 

2-29 

40 

it 

Tongue ... 

•84 

17 

1 1 

Klllybega, liookiriouii. 


... 
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Climatolo^cal Table (or the British Empiroi July, 1933 
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